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BELL, the Inventor, and VAIL, the Builder 


Painted by Dean Cornwell for the New England Telephone and Telegraph Company 


The Alexander Graham Bell portrait shows 
the inventor at the age of 29, in his attic 
workshop at 109 Court Street, Boston, con 
templating his first telephone. On June 3, 
1875, this instrument first sent human voice 
sounds over a wire. Details of the painting 
were developed from sketches provided by 
the late Thomas A. Watson, Dr. Bell's assist 
ant in the early telephone tests. 

Bell was, first of all, a humanitarian. He 
once said that he would prefer above all else 


to be remembered as a teacher of the deaf. 


ALEXANDER GRAHAM BELL 


And the deaf were his first concern nearly all 
his life. When he was not teaching them, he 
was establishing societies and institutions to 
aid them, or was compiling and studying 
statistics of the genetics of deafness. But he 
had many other interests as well. In later 
years, he found time to support and develop 
aviation, and to make important experiments 
in sheep breeding. A water skimming boat 
to which he devoted attention during World 
War I has quite recently been found worthy 
of further development by the Navy. 
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The portrait of Vail shows him in the chair 
he used as first president of the New England 
Telephone and Telegraph Company and 
later as president of the American Telephone 
and Telegraph Company. 

Vail, the builder, holds blueprints of an 
expanding telephone system, while the globe 
represents his goal of world-wide communi- 
cations. A large man, often brusque in man- 
ner, he was the central figure in two crucial 
periods of telephone history: the early years 
and the start of the era of nation-wide service. 

His activity and force for a time blinded 
people to his wide vision and his essential 
kindness. He brought to Company reports 
and advertising a frankness that startled his 
own generation but is taken for granted to- 
day. When someone once questioned the 
advisability of issuing a public statement on 
a subject then regarded as touchy, he is said 
to have replied, “If it’s true, let's be first to 
say it.” 


THEODORE N. VAIL 


Under his sponsorship the Bell companies 
launched their first pension and benefit plans, 
January 1, 1913. And it was a memorandum 
of his pointing out the many acts of heroism 
and of devotion to service on the part of 
telephone people that led in 1920 to estab- 
lishment of the Theodore N. Vail medal 
awards as a memorial to him. 


These recent portraits of Bell and \ ail, by 
Dean Cornwell, hang in the Directors’ Room 
of the New England Telephone and Tele 
graph Company, in Boston, They are out- 
standing examples of modern portraiture, 
and are companions in style to Cornwell's 
mural, “Tek phone Men and Women at 
Work,” which is displayed in the lobby of 
the New England Company's long distance 
center at 185 Franklin Street. They are 
reproduced here, by courtesy of that Com- 
pany for their historical accurac y and their 
colorful interest to all telephone people. 
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An editorial 


COURTESY: ONE OF OUR 


GREATEST ASSETS 


HAL S. DUMAS 


Executive Vice President, a. v. & T. Co. 


From THE VERY EARLY DAYS of our busi 
ness, telephone men and women have rec 
ognized that courtesy is an invaluable ele 
ment in getting along with those we serve. 
Perhaps the practice of courtesy started as 
a matter of necessity because of the very 
nature of the activity in which our first 
predecessors were engaged. 

Until the telephone came along, people 
dealt with each other either face to face 
or by letter. When we speak face to tace, 
a pleasant expression or a friendly gesture 
goes a long way to create good will. When 
we write, we instinctively take pains to 
make our words courteous and ac ceptable. 
The telephone, the new medium of com- 
munication, lacked the long familiarity 
and usage that had smoothed the way in 
writing and in face-to-face conversation. 

It seems quite sure that the first days of 
telephone conversation were pretty rough 
as far as their courtesy content was con- 
cerned, It must then have become evident 
to all telephone people that, if their busi- 
ness was to grow and prosper and become 
truly useful, they themselves must set the 
pattern ot patience and courtesy. 

In the intervening years, courtesy be- 
came a habit with telephone people, and 
now it has become a matter of great per- 


sonal pride with every one of us. The pub- 


6S 


lic has come to look to us as the institution 
where they can always expect courtesy 
and consideration. The courtesy of tele- 
phone people has become the standard by 
which those who deal with the public in 
every line of endeavor are measured. We 
have won a proud place for ourselves in 
the eyes of the people of our country, a 
place which each of us should guard zeal- 
ously in everything we do. 

Here is part of a recent letter from one 
of our customers, who was also a new 
share owner: 

“Not long ago I had the pleasure of 
visiting the telephone office here. We had 
been charged with out-of-town messages 
which we never made. I was amazed at 
the courtesy and cooperation the girl gave 
me. It was only a matter of minutes until 
the error was tracked down. 

“This incident caused me to do some 
thinking. If all business of the vast A. T 


& T. Company was carried on this way, I 


wanted to be a small part of it. In the near 
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future we plan again to invest some more 
of our savings with your company.” 

What a wonderful job that young tele- 
phone woman did for herself and her com- 
pany! She not only turned dissatisfaction 
into pleasure but she made for all of us a 
fast friend, a substantial friend who im- 
mediately showed his friendship most con- 
vincingly by investing his money in our 
business. 

The splendid spirit of courteous and 
this young 
It is this 


same spirit, this pride in ourselves and in 


helpful service shown by 


woman does not stand alone. 


the thing we do, that is the source of the 
many heroic actions of telephone men and 
women, both on and off the job, which fill 
the pages of our history. It is a tradition 
well established in our business that serv- 
ice to the public comes ahead of our own 
personal comfort or, in great emergencies, 
our fears. The operator who sends help to 
a faint cry of distress, the plant man who 
uses his first aid knowledge to help the 
victim of an accident, all who move swiftly 
and surely to restore service in times of 
great natural disasters, are responding to 
the tradition of “service above self.” 

As striking as are these truly heroic ac- 
tions, it is perhaps a greater test of forti 
tude when, day in and day out, regardless 

f our own indispositions, we serve the 
public so they think well of us and our 


company. There are undoubtedly many 


times when, for each of us, being courte- 
ous is difficult and trying. But it is the job 
we do every day, on every contact, that 
builds for us the firm esteem of the public 
without which we cannot well continue. 

There was a time when almost every one 
of the public had a number of personal 
contacts every day with those who handled 
his calls. With the progress and efficiency 
which have brought such a large degree of 
mechanization to our business, this is no 
longer true. Some users of dial service may 
not come in direct contact with a telephone 
company representative for months on ened. 

Where once a subscriber had the fact 
that telephone people were fine, courteous, 
and helpful impressed upon him several 
times a day, he may now be impressed 
only by the speed and effectiveness of his 
service. And he may well attribute his 
good service wholly to the machines, and 
have a poor opinion of telephone people it 
his occasional contact with us is indifferent 
or unfriendly, If for no other reason, this 
should lead every one of us to try to make 
a friend for our business on every contact. 

There is, however, another and more 
important reason, Our pride in ourselves 
and in the great public service of which 
cue h of us is a real ambassador should be 
The tele 


phone people has become a national stand 


always with us. courtesy of 
ard, a national asset. Its continuation and 
strengthening is an opportunity each of us 


can gladly meet. 
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A discussion of the role of telecommunications in national 


defense, and of the preparations and capabilities of the 


Bell System for meeting its grave responsibilities 


EMERGENCY MOBILIZATION 
AND THE BELL SYSTEM 
INPFRODUCTION 


EUGENE J. McNEELY 


Vice President, OPERATION AND ENGINEERING, A. T. & T. CO. 


IN THE PRESENT GRAVE STATE of interna 
tional affairs, it is appropriate that careful 
consideration be given to problems of na 
tional defense. Since the outbreak of hos- 
tilities in Korea, Bell System engineers 
have studied all major plant expansion 
with a view toward providing the greatest 
continuity of service possible with reason- 
able expenditures. 

The System's multiplicity of nation-wide 

even world-wide—facilities for instant 
voice communication places heavy respon- 
sibility on it in time of conflict. In addition 
to its vast networks of standard types of 
equipment and services, its special instal- 
lations since 1945 for the Armed Forces 
have extended their effectiveness in three 
dimensions, and the signaling and warn- 
ing arrangements it has originated and 
placed in operation for the Civil Defense 
organization have done much for the latter. 
What part the developmental activities of 
the Bell Telephone Laboratories and the 


manufacturing capacity of the Western 
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Electric Company play in national de 
fense may not be recounted. They have, 
however, been substantial. 

In each of the Bell System's Operating 
Companies there are people who—what- 
ever their tithke—have the responsibility for 
insuring that the communication needs of 
military and CD ( Civil Defense ) organiza- 
tions are fully met. This includes a cor- 
responding responsibility for keeping 
appropriate people in each telephone com- 
pany aware of the defense situations and 
of activities relating to defense problems. 
In high-level dealings with both organiza- 
tions, the defense codrdinator is often able 
to call on his store of telephone knowledge 
and experience for suggestions and solu- 
tions which contribute to the value of our 
services. 

At System headquarters, in New York, 
there is an A. T. & T. defense engineer. 
His dealings are, as might be expected, 
largely with people in Washington. He 


regards defense, and the prov ision of com 


munications for it, from the national view- 
point. That includes, of course, a liaison 
function which unifies all defense com- 
munications for the protection of our coun- 
try. 

Telephone men and women necessarily 
work on more or less specialized jobs in 


thousands of places from border to border 


CHARLES M. 
ARMSTRONG 


Assistant Chief Engineer and Customer Equipment Engineer, a. 7. & T. CO. 


COLE A. 


Emergency Mobilization and the Bell System 


Il. SURVIVAL AND RESTORATION 
OF COMMUNICATIONS 


Nore: The following article is based on material which was prepared by Mr. Mapes, 


and from coast to coast. It isn’t easy to get 
the big picture. This article, dealing par 
ticularly with the mobilization and emer- 
gency uses of telecommunications, — is 
written to illustrate how the units of the 
Bell System are united and ready, over that 
same wide area, to make their critical con- 


tribution to the security of our nation, 


MAPES and 


Mr. Armstrong, and their associates, for use by Mr. Mapes in his oral discussion of “Tele- 
communications in Mobilization and Emergency” in Washington on June g before mem- 
bers of the Executive Departments of the Federal Government which are directly con- 
cerned with defense matters. His talk was illustrated by many illuminated charts 


THE TELEPHONE COMPANIES, Bell and In- 
dependent together, blanket the entire 
United States with a network of intercon- 
necting telephone circuits. There are in 
service some 160,000,000 miles of wire in 
cities and towns, 40,000,000 miles of inter- 
city telephone circuits. 

The telephone plant is so constructed 
that in general it is expected to survive a 
bombing very well in comparison with 
other construction. 

Cities are underlaid with a close net- 
work of underground telephone cables 


with great numbers of pairs of wires which 


shown upon a screen, only a few of which can be reproduced here. Evrvor. 


would generally not be destroyed by an 
atomic bombing. 

Most telephone buildings in cities are 
of unusually strong construction, and are 
expected generally to survive bombing 
better than the surrounding buildings. 

Special arrangements have been made 
and others are now being made to minimize 
the likelihood of interruption of essential 
services in times of disaster, 

Auxiliary power insures against inter- 
ruption because of shut-down of commer- 
cial power. 

Duplicate outlets can readily be ar- 
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ranged tor important points to the extent 
desired. 

The mobile radio stations of the tele- 
phone system can be used for immediate 
temporary service where needed. Other 
emergency radio telephone sets form a 
part of the telephone system's provision 
against interruption 

Over the years, the telephone companies 
have faced and overcome natural and man- 
made disasters of great variety and tre- 
mendous scope. They have a very large 
skilled in all 


aspects of plant work and used to quick 


reservoir of trained men 
action in emergencies. Large stocks of ma- 
terials are available to these men, through- 
out a very large number of locations, 

The companies, as part of their regular 
service provision, have developed plans 
for providing for the prompt restoration of 
essential lines and the rapid restoration 
of all service. 

The network of intercity circuits has 
great flexibility to provide rerouting to 
maintain essential services in the event of 
destruction of certain sections of intercity 
routes, 

Extensive traffic control organizations 
throughout the country are continually at 
work readjusting the routing of traffic to 
take care of local peak demands in emer- 


ws, 


Four Types of Plant 


Sysrem has four major types of 
plant which are used to interconnect our 
cities. 

The first is open wire. Here a single pair 
ol conduc tors may carry one voice chan- 
nel, or it may have carrier systems applied 
to it which will permit up to 16 channels 
per pair. 

The second is ordinary types of cable, 


with multiple copper conductors which 
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carry voice circuits on the individual pairs 
and which may also have carrier systems 
applied to them to produce up to 10 tele- 
phone channels per pair. 

The third type is coaxial cable, which 
provides a center conductor with a con- 
centric tube around it permitting trans- 
mission of large numbers of telephone cir- 
cuits at one time. The usual coaxial cable 
has eight of these tubes, and our most 
recent design of carrier equipment for 
these cables makes it possible for each pair 
of tubes to handle 1800 telephone circuits. 
Normally, of the eight tubes comprising a 
complete cable, only six are used for regu- 
lar service, the other two being retained 
for spare in case of trouble. A fully loaded 
coaxial cable will, therefore, handle 5,400 
telephone circuits. Each pair of tubes can 
also carry two one-way television channels 
and 600 telephone circuits instead of the 
1800 voice channels. For a complete cable 
you could have. six one-way television 
channels—three in each direction plus 1500 
telephone circuits, with two tubes held as 
spares to meet “trouble” conditions. 

The fourth type is radio relay, which 
requires towers at intervals of about 30 
miles for transmission of either voice cir- 
cuits or television from city to city. These 
towers usually have four large rectangular 
antennas, two of which face in one direc- 
tion and the other two in the opposite 
direction. These antennas focus the radio 
beams on similar antennas at the next 
station. One of each pair is the transmitting 
unit, the other the receiving unit. This 
radio relay system will at present han 
dle 12 one-way broad-band communica 
tions channels, and provides for a total of 
3,000 telephone circuits or 10 one-way tele- 
vision channels—with appropriate spare 
channels provided for “trouble” conditions. 


These four types of telephone plant are 
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To Pontiac, Flint, To Mt. Clemens 
and Port Huron 


Saginaw and Bay City 
903 
Royal Oak 303 
Southfield 


Lakeview 


Tuxe 
Walnut 


To Ann Arbor 
609 


Toll Term 


To Ann Arbor 
and West XB TOM To Windsor 
4AXB 82? 


1100 


PAIN TOLL OFFICE 
AUXILIARY TOLL SWITCHING CENTEE 
O OUTWARD TOLL OPERATING POINT 


(CABLE 
ome (AXIAL 
—B RADIO RELAY 


PROPOSED 


lo Toledo 


New arrangements being provided for Detroit ar typical of those being provided or planned 


in the large cities to increase the reliability of access to the rest of the country 


73 


|) 
Townsend 
e\ Madison 
Webster Tyler 
Me 
My 
4 
- 
1320 / 
/ TV Only a 
= 
q 
a 


KELL TELEPHONE MAGAZINE, Summer 1954 


used, as appropriate, to prov ide the com 


munications between cities of this country. 


The Factor of Local Facilities 
COMMUNICATING WiTH A Crry depends also 
on the local facilities which are available, 
and the way in which interc ity telephone 
calls reach their proper termination within 
a city is an integral part of the operation. 

The city of Detroit, Mich., 


ty pre al example There are a number of 


prov ides a 


main routes coming into the city: six with 
ordinary cables, one coaxial cable on an 


other route, and radio relay on the last 
route, The numbers of circuits on each 
route vary from 303 to 1428, with the radio 
relay system at present being used only 
for television, but rapid conversion to tele- 
phone 1S possible if that should be re- 
quired. All of these facilities are termi- 
nated at two main offices in Detroit: the 
Madison office, to the north, and the main 
Bell building, at the center of the city. 
There are many local offices in the city 
which serve our telephone customers, and 
some of these are equipped with switch 
boards where operators handle outward 
intercity calls. A tremendous network of 
cable interconnects these local offices and 
the local offices to individual business and 
residence locations. 

The Madison and Bell buildings, which 
are the present terminations of the major 
long distance circuits, are separated by 
about three miles, but they still could both 
be severely damaged by the type of nu- 
clear attack which might be launched 
against the city. In order to guard against 
the loss of both of these offices and, by that, 
almost all of the long distance communica- 
tions into Detroit, the Michigan Bell Tele 
phone Company has decided to establish 


another switching center at the Southfield 
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central office, about 14 miles outside the 
downtown area. 

This office will be connected to the 
intercity routes north and west of Detroit 
by an underground “ring” cable. Connec- 
tions to the major intercity routes to the 


south will be by means of radio relay. 


The Southfield office will have automatic 


switching arrangements and trunks to 
reach the local offices. It is anticipated 
that by this arrangement a maximum of 
protection can be obtained both into and 
out of the city, in order to insure that, 
should Detroit be badly hit, it will still 
have communications with the rest of the 
country, 

A new bomb-resistant building is now 
being constructed by the Michigan Com- 
pany, and present plans call for comple- 
tion of the dispersion arrangements by the 
middle of 1956 

Similar arrangements have already been 
made in Washington, D. C. There are five 
regular cable routes into the city, two 
coaxial routes, and three radio relay routes. 
As originally conceived, all of these routes 
would terminate either in the downtown 
switching center at 13th Street or at the 
uptown center near Dupont Circle. These 
offices would then feed the incoming calls 
to the local offices and collect outgoing 
calls from these offices for distant cities. 

These two offices are within a distance of 
about two miles of each other and, in case 
of a successful attack on Washington, they 
both might be put out of service simultane- 
ously, In order to guard against this hap- 
pening and interrupting intercity tele- 
phone service in and out of Washington, 
the Chesapeake and Potomac Telephone 
Company began some time ago to provide 
for alternative arrangements. 


Three dispersed switching centers have 


il 
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been established, at Hyattsville, Silver 
Spring, and Arlington. These switching 
centers are on the main routes coming 
into Washington, and terminate approxi- 
mately 25 percent of the intercity cir- 
cuits entering and leaving the city. These 
switching centers have trunk facilities to 
the various offices in the metropolitan area. 
This is not a standby arrangement: it is 
working daily. In other words, 25 percent 
of the intercity traffic in and out of Wash- 
ington is handled by these dispersed offices 
every day. Consequently, in case of an 
emergency no time would be required to 


put them into service. 
Bypassing the Cities 


New York Crry has also been handled in 
somewhat the same fashion. There are 
about 14 incoming routes, having circuit 
facilities ranging from 1,000 to 4,000 and 
carrying both through and terminating cir- 
cuits. The total terminating circuits in New 
York City are about 11,000. New York has 
one large long distance office, and another 
smaller office about three miles uptown. 
New York is fortunate, in a way, that it 
has a large metropolitan center, Newark, 
fairly close to it. For since Newark has 
direct trunks to many of the New York 
City local offices, it in itself affords an 
amount of intercity dispersion which is 
quite helpful. 


However, taking all factors into con- 


sideration, it seemed to the Bell System 


that additional protection should be af- 
forded. Plans were initiated some years 
ago to establish a second long distance 
center outside New York City, at White 
Plains, which is about 23 miles north of 
Manhattan. The building for this center is 
complete and the equipment is being in- 
stalled, to be in service toward the latter 


part of the year. It will serve about 2,700 


L..D. trunks to most of the major toll 
switching points in the United States and 
Canada. It will also have a “ring” cable 
which goes across the Hudson at Tarry 
town to the west for 12 miles and then 
south to Paterson and Newark, and also 
eastward to Stamford, Conn. This cable 
will afford connections to practically all 
of the main intercity routes into New York 
It will provide continuous dispersed sery 
ice for day-to-day traffic and, conse 
quently, will not need activation in case 
of an emergency. 


both the White 
building, already built, and the Southfield 


Incidentally, Plains 
(Detroit) building, now a-building, are 
constructed of reinforced concrete for the 
outer walls, the floors, and interior parti 
tions, and with small window openings, to 
resist bomb damage. This type of con 
struction is in accordance with the recom 
mendations of the Federal Civil Defense 
Administration (FCDA), 

One of the important considerations in 
the design of an intercity network is the 
ability to bypass possible damage in cities 
Such a bypass arrangement is provided 
for New York. The radio relay link com 
ing down from Boston has a tower about 
35 miles from New York City, at Jackie 
Jones Mountain, This tower beams its 
radio energy at the downtown Manhattan 
building of the Long Lines Department. 
But facilities have also been provided and 
are in daily use to bypass the location in 
downtown Manhattan and go directly to 
another tower in north central New Jersey. 
This bypass is also in operation daily and 
does not need any special activation, When 
the White Plains dispersed center is in 
operation, about 25 per cent of the total 
daily traffic into and out of New York 
City will be handled at centers off Man- 
hattan Island. 
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DISPERSION FACILITIES 


Second long distance switching center and by-pass routes in the world’s largest metropoli 


tan area. Should New York City be bombed, the area still has access to inter ity networks 
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Radio Relay 


Voice Cable 


Bombed Out 


“ann 


This partial picture of possible routes between Boston and Washington illustrates how several 


major intersections of a network can be destroyed without cutting off essential communications 
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The matter of bypassing cities is of great 
importance. Yet, thanks to the Bell Sys- 
term network, bypassing loses some of its 
significance when it is realized that al- 
ternative routes in great variety are con- 
stantly available for communication be- 
tween any two major points in the country. 
A typical example of routing around New 
York City would be for a call from Boston 
The normal route might 


be from Boston to New York Philadelphia, 


Baltimore, and Washington; but if some- 


to Washington 


thing happens to New York, the alternative 
route via the radio relay towers 95 miles 
away from New York City might be used. 
Again, if another route is desired, it is 
possible to go from Boston to Albany, to 
Buffalo, to Cleveland, to Pittsburgh 


to Washington; 


and 
there are routes from 
Syracuse to Harrisburg or other cross- 
hese 


country routes which can be used 


are smaller routes, of course, and would 
not be the primary bypass. 

The important point in all of this is that, 
with vacuum tube repeaters, carrier sys- 
tems, and modern transmission techniques, 
it is no longer necessary to de pend on the 
size of a copper wire to get good voice 
communication, The question of longer 
distances requiring larger wires or spe- 
cial loading to get satisfactory transmis- 
sion is no longer important It is now 
possible to connect many links together 
of the type provided by basic carrier, 
coaxial, and radio relay systems, and get 
just as good transmission as would be ex- 
pected from a single link of this kind. The 
Bell System uses this fact many times in 
its day-to-day operations to provide reliet 
for congested traffic situations by alterna- 
tive routes through longer but, at the mo- 


ment, less used paths. 


78 


Major Long Distance Routes 
So rar, we have talked about the major 
long distance routes feeding some of our 
important cities. 

The nation-wide picture of the major 
long distance routes is on a vastly greater 
scale. There are seven transcontinental 
routes: four of them open wire; one of a 
cable equipped with the ordinary type of 
carrier; another of the coaxial cable type, 
along the southern route; and finally, a 
radio relay route spans the country from 
coast to coast. A major addition will be 
another radio relay route across the south- 
ern portion of the country, terminating at 
Los Angeles. 

The total facilities which are available 
in the major routes throughout the coun- 
East and West 


approximately 3,700 circuits 


try are many. Between 
there are 
working today. In some of the more con- 
gested areas, such as between New York 
and Philadelphia, there are 8,200 circuits 
working, and between Cleveland and Chi- 
cago over 4,400 Circuits. Furthermore, the 
basic facilities on these major routes are 
such that additional circuits can be estab- 
lished quite quickly —since the cable or the 
radio relay towers are already constructed. 
For example, a radio relay system will han- 
dle 3,000 two-way telephone conversa- 
tions when fully utilized. Only a small part 
of our existing radio relay systems is so 
loaded. Additional circuits on these routes 
require repeater and terminal equipment 
at the various points along the line, but do 
not require mayor construction. 

In addition to micro-wave radio relay 
facilities, there are other radio systems 
which also afford substantial help in emer- 
gency conditions. The Bell System has 
available as 


stand-by equipment ap- 


proximately 100 radio systems, scattered 


| 


throughout the country, which can be used 
in emergencies to bridge the gap which 
may have occurred in wire lines or cable 
as a result of some disaster. These facilities 
are of a single-channel variety, and will not 
now take care of multiple-circuit require- 
ments. But the Bell System is currentiy 
adding to its emergency radio facilities 
with a new design of portable equipment 
which includes portable aluminum towers 
that can be erected within an hour at a 
spot where the toll circuits have been 
damaged, and the necessary radio equip- 
ment set up. Work is progressing to pro- 
vide facilities which can make this single 
channel a multi-channel arrangement by 
the application of carrier equipment. 

Another important feature in connection 
with emergency operations is mobile radio 
equipment. The Bell System provides serv- 
ice to 23,000 mobile stations. About half of 
those are private systems, and the balance 
connect to the regular commercial tele- 
phone network. These will provide a very 
important element in the work immedi- 
ately after any substantial bomb damage 
to the larger cities of the country. Cur- 
rently, facilities are provided in all but 
seven of the critical target areas designated 
by FCDA. 

As is the case with cable construction, 
the time-consuming part of building a 
radio relay system is in getting the sites, 
building access roads and towers, and 
making an adequate power supply avail- 
able. When this is done, the addition of 
circuits is reasonably simple and can be 
done quite quickly. As the intercity busi- 
ness of the Bell System expands and the 
needs of its special customers, such as the 
military forces, power companies, pipe 
lines, railroads, and others dictate the use 


of radio facilities, more and more of the 
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populated areas will have radio network 


possibilities. 


Overseas Services 


ANOTHER OF THE services Which the Bell 
System provides is the overseas radio chan- 
nels. Our part of the overseas communica- 
tion job is to provide facilities for telephone 
service only. This is now done by radio 
circuits connecting the United States with 
various parts of the world through radio 
channels originating from transmitter and 
receiver sites near New York to the East, 
near Miami to the south, and near San 
Francisco to the west. Connection is made 
with the Army transmitters and receivers 
at Seattle for communications to the north. 
There are about 150 direct radio circuits, 
and they interconnect with other places 
on the various European, African, Asiatic, 
and South American continents. 
Communications are available to most 
of the civilized world. Commercial service 
was opened in 1927, and has expanded 
substantially ever since. However, in spite 
of very great technica! advances in the 
electronic art, the establishment of re- 
liable communication to Europe by radio 
has not been completely successful, be- 
cause magnetic storms do at times com- 
pletely interfere with both voice and tele- 
graph communication. A voice cable be- 
tween the continents of America and Eu- 
rope has been considered for many years, 
but it was not until recently that suitable 
techniques were developed to the degree 
which would make such a cable practica- 
ble. In the latter part of 1g51 and early 
1952, discussions were held with military 
and government people in this country, 
followed later by negotiations with the 
British Post Office and with the Canadian 


communications people looking toward 


the construction of such a cable. These 
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negotiations were successful, and work on 
the technical details and the route has 
been begun. 

As might be expected, the selection of 
the route was a most important part of the 
construction plans. The cable cannot go 


directly from the United States to Eng- 


land because of the inability to supply 


power from the two ends for the number 
of repeaters which would be required to 
get satisfactory transmission. Therefore, a 
stop at some intermediate point for power 
reasons is called for. There are two pos- 
sibilities: to go from New York by way of 
Newfoundland to England or Scotland, or 
to go from New York by way of the Azores 
to England. 

Consideration of all the many hazards 
involved led us to choose the route from 
Newfoundland to Scotland. It runs north 
of existing cables, but goes through a 
minimum of pack ice and misses most of 
the trawling grounds, and it is the shortest 
practical route. 

The total length of the main link in this 
route is about 1,500 miles, and it is planned 
to lay two cables, one for transmission in 
each direction. These are to be started in 
1955, with the laying completed in 1956 
and service some time late in 1956 or early 
1957. 

The link from Newfoundland to Nova 
Scotia will also be of submarine cable; but 
from Nova Scotia on into Portland, Maine, 
it is planned to use the conventional type 
of radio relay system generally employed 
in this country. Initially, there will be 36 
voice circuits in the cable, but we will, of 
course, be searching for ways and means 
to increase this number. 

To prov ide adequate communications, 
it will be necessary to install underwater 
repeaters in the cable at intervals of about 


40 miles. These repeaters will have three 


low-power vacuum tubes and will be of a 
character which will last for many years 
without attention. Such repeaters have 
been in operation in the Key West-Havana 
cable for four years, and so far no troubles 
have been encountered. Our aim is to de- 
sign the cable to last for at least 20 years 
without attention due to defects in its 
manufacture, construction, or failure of its 
operating parts. Extensions to the rest 
of the continent will, of course, be pos 


sible. 


Operation \lert 


A word OF CAUTION may be necessary at 
this point. For if the most extensive type 
of attack which is visualized should occur, 
there would be serious interference with 
the intercity communications now estab- 
lished in this country. For example the 
exercise (“Operation Alert” ) recently car- 
ried out by the FCDA people assumed 46 
bombs on 41 of the country’s principal 
cities. This is a devastating attack, and the 
results of the exercise indicate that further 
action is required for the protection of 
communications. Many of these cities are 
on important Bell System long distance 
routes, and many of them would be inter- 
fered with, since ring cables, bypasses, or 
other protective measures are not avail- 
able as yet in many of the major cities. 

Ways of making arrangements for the 
protection of the important circuits through 
these cities are known, and will be dis- 
cussed with the military people and other 
government agencies in an effort to arrive 
at the best conclusion as to what further 
protection measures are essential 

Under the assumptions of “Operation 
Alert.” (last June's FCDA exercise ) the 
private line Civil Air Defense Warning 
network, now in operation to warn the na- 


tion of an impending attack, would suffer 
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substantial damage by the accurate strikes 
of the 46 atomic bombs. In this case, how- 
ever, arrangements have been made to 
back up this network by calls placed over 
the regular message circuits used in our 
day-to-day business. The possible rerout- 
ings available to operators are many, and 
such calls can frequently be put through 
where a fixed private line network requires 
patching arrangements at various points 
and takes some hours to restore. 

This arrangement gives fairly good cov- 
erage, but does suggest further study if we 
are to assume conditions in accordance 
with this exercise. Combinations of radio, 
by pass arrangements, and other protective 
measures are known, and it is entirely a 
matter of taking a calculated risk or of 
making the necessary arrangements to pro- 
vide greater security. Should substantially 
complete reliability be essential under the 
extensive bombing conditions assumed, 
large expenditures will be needed. 

We in the Bell System will look closely 
at all measures which can be taken within 
the scope of our normal service provision 
to afford additional protection under such 
conditions. We also plan to review care- 
fully our existing routing arrangements, 
and in our:plans for the future will take 
advantage of all possible measures to im- 
prove the protection of vital military-ci- 
vilian services. The expenditure of the 
total amount which would be required for 
complete protection to the extent that 
such protection can be afforded would be 


substantially beyond our current thinking 


as to our responsibility without some aid 


from the customers who require the secu- 
rity that makes such construction neces- 
sary. 

What happened to the Western Electric 
Company under assumptions of the 46 
bomb attack is of interest. The Western 


Electric Company currently employs about 
102,000 people. It has plants at 16 loca 
tions, which are dispersed over the eastern 
part of the country. While some of the 
factories are fairly specialized in the prod- 
ucts they manufacture, there is a good 
distribution aimong the various locations. 
In addition to the manufacturing loca- 
tions, Western has 29 distributing houses 
throughout the country. Since Western is 
shipping some $go00,000,000 worth of goods 
a year to the Bell System companies, its 
monthly output is around $75,000,000, This 
is a very heavy going rate of goods, and, 
together with the current stock situation, 
which currently is running around $100,- 
000,000, affords a tremendous reserve of 
materials and equipment always in transit. 
And the 46 bombs did relatively little 
damage to Western's plants and distrib- 


uting houses. 


Communications within Cities 


CoMMUNICATIONS Within our larger cities 
is part of the whole problem, It is im- 
portant particularly with reference to what 
can be done under emergency conditions 

that is, under conditions following a nu- 
clear attack. Baltimore may be taken as a 
representative situation. 

Working in association with the Civil 
Defense people at all levels, we have 


developed recommended arrangements 
which, if installed, will go far to aiding the 
civil defense work after an atomic attack. 
Communications will be almost the key 
factor in good disaster control, and the 
Civil Defense people have established con- 
trol centers at locations some distance from 
the downtown area. These control centers 
are, in some cases, connected to two of the 
local central offices. This provides diver 
sity protection in case the main office to 


which the control center would normally 
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This schematic diagram shows the trunk routes, principally underground, interconnecting 


Washington central office buildings and serving the Civil Defense control centers. 
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A bomb explosion over the center of Washington would destroy or damage enough central of- 


fice buildings to interfere with but not to completely destroy essential communications 
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be connected is destroyed. Communica- 
tions from these control centers to many 
of the operating units within the city are 
necessary, and are handled through a vast 
network of underground cables. Commu- 
nications to higher echelons of the state 
and regional centers are also required. 

Under an assumed attack such as “Op- 
eration Alert,” a large part of the down- 
town center of Baltimore would be com- 
pletely devastated. As you get to the 
fringes of the devasted area, you encounter 
conditions which require most intensive 
rescue work. Based on the assumptions of 
a direct hit in “Operation Alert,” Baltimore 
would lose seven of its local central offices. 
The rest of the central offices would still be 
in operation, and communications would 
be provided between the remaining offices 
by undamaged trunk routes. The numbers 
of trunks between offices would vary be 
tween two and 1,600. 

The telephone buildings involved are 
all of steel frame or reinforced concrete 
construction, and are built heavily to carry 
a floor load of about twice as much as 
standard office buildings. Generally speak- 
ing, telephone buildings would stand up 
better than most of the buildings in the 
areas In which they are lox ated. 

Certain central offices around the fringes 
of the disaster area are assumed to remain 
in service. For example, the University 
office, to the north, has a serving area ex 
tending into the devastated section, and 
would, therefore, be able to furnish com 
munications on the fringes of the disaster 
area from existing telephones that were in 
buildings not completely destroyed or by 
the extension of field wire lines into the 
area, It would in turn be able to extend 
these communications to the remaining 


control centers or other points of operation 


and would have trunks to the toll restora- 
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tion centers for contact with other cities 
if necessary. 

Power for Bell central offices is supplied 
by large storage batteries, which are nor- 
mally charged from commercial power 
services. These batteries have reserve ca- 
pacities of from four hours to a number of 
days. Should commercial power fail for a 
short time, the batteries would Carry the 
load. Longer failures are cared for by 
emergency diesel or gasoline-driven gen- 
erators installed in the larger offices and 
by the provision of portable engines which 
can be rotated among the smaller offices to 
keep the batteries charged. There are 
about 2,500 permanent installations and 


2,000 portable units in the Bell plant. 


Atomic Tests 


Experience with the early atomic ex- 
plosions, and recent tests at the Nevada 
proving grounds, where the Bell System 
participated in tests conducted by the Sig- 
nal Corps to find out the resistance of tele- 
phone plant to atomic explosion, indicated 
that for an air burst at any where near 
optimum height, the underground cables 
and manholes will not be destroyed. A 
ground burst of an “A” bomb, and possibly 
a very high powered H bomb at low allti- 
tude, would produce a crater, with con- 
sequent damage to underground plant. 

The significance of this cable network 
is that, as long as the central office build- 
ing and equipment is in operation, it would 
have many possibilities of serving the dis- 
aster teams of the CD organization. If the 
central office is destroyed, magneto local- 
battery telephones can be interconnected 
by its use. 

Supplementing the land line communi- 
cations would be the mobile radio trans- 
mitters and receivers in Baltimore. It may 


be assumed that some of these locations 
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are destroyed, but the remaining stations 
would provide some service. 

Many more details of Civil Defense plan- 
ning are covered by pamphlets issued by 
FCDA and by the Bell System for the as- 
sistance of local Civil Defense organiza- 
tions. The objective is to provide as well 
as possible for operations under emergency 
conditions—but to do so with a minimum 
of expense during peace time. Basic com- 
munications which can be rapidly aug- 
mented by conversion of facilities nor- 
mally devoted to regular commercial 
purposes appears to be the best way of 
preparing for Civil Defense operations. 

To improve further the security of vital 
communication, the telephone companies 
offer to Civil Defense organizations and 
military bodies arrangements whereby im- 
portant circuits within a target city, or the 
parts of the circuits within a city, can be 
placed completely underground. 

Much more needs to be done in ade- 
quately preparing for the Civil Defense 
job throughout the country, but we believe 
we know how to do it. The problem is to 
balance the expenditures for such protec- 
tion against the risks involved. In other 
words, it is again a matter of the “calcu- 
lated risk.” So far, such expenditures have 
not been large at either the local or na- 
tional level. 

It is not possible, for obvious reasons 
to be specific as to government and mili- 
tary services and their use of the Bell Sys- 


tem organization and its communications. 


Present Government Services 
Or THe ToraL intercity telephone circuit 
miles available in the Bell System, about 
1.5 per cent are currently in use by the 
military. Of the telegraph miles, about 
3-6 per cent are in use. For telephone in- 


struments and teletypewriters, the percent- 


ages are .8 and g.g per cent respectively. 
The important point here is that present 
military usage is a very small portion of 
the total available plant. In other words, 
in the operating field there are tremendous 
reserves ready for instant use by the mili- 
tary people. 

The various military services are, how- 
ever, using some of the principal private 
line networks. The Air Defense Command 
has the largest telephone network at the 
present time, comprising some 132,000 
miles of full-time circuits, with 73,000 miles 
of so-called “engineered” circuits. These 
engineered circuits are facilities which it 
has been determined by the Air Force 
are not needed for peace-time operations 
but would be required immediately under 
an emergency. Arrangements have been 
Bell 


Force to establish these additional circuit 


worked out between and the Air 
facilities on very short notice. It is an- 
ticipated that the 73,000 miles of engi- 
neered circuits can be taken out of the 
regular commercial intercity network and 
placed at the disposal of the military peo- 
ple within one hour of notice to the Bell 
System. Exercises to test this capability 
have been carried on over the last two 
years, and while the one-hour goal has not 
quite been reached, over 95 per cent of the 
circuits have been established within one 
hour and the balance within two hours. 
The military organization is, of course, not 
charged for the engineered circuits when 
they are not in use. 

Problems of protecting military networks 
are similar to those described for CADW. 
With many military posts located outside 
of the larger cities, there is a further prob 
lem of getting their service to the main 
long distance network in case the regular 
serving office is destroyed, One method of 


accomplishing such protection is to estab- 
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lish transfer relay arrangements in the 
cable vaults or in manholes—as appropriate 

which would reroute the important cir- 
cuits from the military base to a more 
distant city under control of the base com 
mander. For example, two routes from 
the base to the long distance office afford 
additional protection against damage to 
the local cable facilities. Each of these 
routes could be equipped with transfer 
relays located in underground spots which 
would extend the military circuits to an- 
other intercity office. 

In the tests previously referred to, trans- 
fer relays satisfactorily withstoed air bursts 
of the A-bomb. 

Another way of protecting an important 
military location is by giving the location 
access to more than one of the Bell Sys- 
tem long distance offices. This can be done 
in cases where the site is of sufficient im- 
portance to the military to warrant con- 
structing a second route. 

Another important phase of military op 
erations which requires reliable communi 
cations is the necessary interconnection of 
Nike hat 


teries which are currently being installed 


the various anti-aircraft and 
to protect: some of the larger cities. In 
such an installation, there is a central anti- 
aircraft operations control point plus SeV- 
eral subordinate points which provide for 
the defense ol pie shaped sectors cCOovVCT- 
ing the entire territory. Under intensive 
bomber attacks AAOC relin 


quishes control to the subordinate AAOCs. 


the central 


Communications are provided by both 
wire and radio. One facility backs up the 
other but both are used for regular opera- 
tional purposes. Continued operation is 
possible even if one ot the services is 
interrupted 

In addition to the preparations which 


have been outlined for guarding against 


SS 


interruptions to service at all times, the 
telephone companies have prepared res- 
toration plans for all of the important long 
distance centers. By this we mean that, 
assuming the long distance center build- 
ing was destroyed in a large or small town, 
plans are available for picking up intercity 
circuits to other cities at outlying locations. 
For the smaller towns, this merely means 
bringing some of the wires out at a junc- 


tion box somewhere on the outskirts of 


the town. For larger towns it may mean 


that wires are terminated in certain of 
the smaller outlying offices to which can 
be connected magneto telephone sets 
which provide their own ringing and can 
thereby establish communication to the 
next town. All of these factors go to make 
up a unified system designed to give a 
maximum of service continuity and to pro- 
vide for rapid expansion when necessary. 
For ALL THE REASONS here recounted, the 
telephone networks form the best basis 
for meeting the communication require- 
ments for civil defense, for military opera- 
tions, and for other government necessities 
either within a city or country-wide. 

If in certain situations additional facili- 
ties beyond those now available appear to 
be needed, they will be most effectively 
used if they are associated with the present 
telephone system and thus have the ad- 
vantage of the flexibility of interconnec- 
tion and the responsibility of the large 
construction, maintenance, and operating 
forces of the Bell Telephone Companies. 

As a final item, the will-to-do of the 
telephone forces is as great now as it ever 
has been. It is their intention to devote 
their energies and their efforts and their 
to the best of 


ability to the number one job which is 


scientific ingenuity their 


national defense. 
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A revolution in record-keeping procedures will one 


day be required to cope with the sheer magnitude of the 
y } £ 


FREDRIC 


THe Fesruary 1942 issue of this MaGa- 
ZINE carried an article entitled, “Bills for 
13,000,000 Customers,” telling of the work 
involved in billing our customers for tele- 
phone service, In retrospect it seems un- 
likely that anyone could have foreseen, a 
dozen years ago, the tremendous growth 
all across the country which would result 
today in the number of Bell System cus- 
tomers reaching a total of 30,000,000. 

Month after month, on predetermined 
schedules, some 32,000 telephone people 
see to it that the bills go out—promptly 
and accurately, 

However, the job of preparing and is- 
suing customers’ bills is only a part of the 
Accounting Department's broad contribu- 
tion to the work of the Bell System. As 
telephone people throughout the nation 
go about the day to-day job ot furnishing 
service, their combined efforts leave be 


hind billions of individual records: cen- 
tral office equipment placed, long distance 
messages completed, hours worked, build 
ings constructed, old equipment retired, 
telephones installed. In fact, the list is 
seemingly endless. Most of the data these 


records represent have to be processed 


System's expanding bulk of detailed operating data 
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IN ITS CRYSTAL BALL 
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into a final form, be it a customer's tele 
phone bill, inventory record payroll, or 
administrative or financial report, 

Let's look for just a moment at what 
steps have been taken by accounting peo 
ple to cope with the problems arising from 
the mounting volume of records work. 

In the early years of the telephone busi 
ness—in the days of the pen and the ledger 

all data were handwritten. In those days 
the fortunate individual with the Spen 
cerian hand was looked upon with envy 
by his associates, As the country grew and 
prospered, so grew the need for faster 
communication and began the day of en 
Paralleling the ad 


vances in telephone technology were the 


gineering marvels. 
invention and manufacture, by commer 
cial firms, of machines and equipment to 
handle the records work of the nation. As 
Bell System 


people studied every possible application, 


hines be ame available, 


and those suitable for our kind of business 
were acquired, But still the operations are 
largely manual people run typewriters, 
adding machines, payroll machines, and 
many other kinds of equipment. Each of 


these many machines performs but a sin 
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‘In the days of the pen and the ledger.” A telephone com- 


pany accounting office in the early days of this century. 


gle funetion, and their input and output 


are governed by the human limitations of 
the people who operate them. 

As punched card equipment was devel- 
oped, it too was acquired for Bell System 
accounting work, and is being used today 
for many jobs. For some time, people 
thought that this might be the answer to 
the problem of handling the growing vol- 
ume of records work. By using a machine 
similar to a typewriter, original data can 
be punched into a card in the form of 
Then 


chines are used for sorting, computing, 


codes relatively high speed ma- 
and printing the results. Our experience 
indicates that, while punched card meth- 
ods have many economical applications 
to the accounting job, they also have their 
limitations, 

As long as present recording proce- 


dures are followed, thousands of people 


go 


will continue to sort and process toll tick- 
ets, cash payment and service order rec- 
ords by dealing with one piece of paper 
at a time—an individual ticket, payment 
stub, or service order. Automatic Message 
Accounting (AMA) equipment is being 
installed at numerous locations across the 
country as additional areas are opened for 
customer dialing of multi-unit and toll 
messages. Ultimately this equipment will 
automatically record a large volume of 
traffic 
Helpful as this will be, it still leaves a tre- 


which is now recorded on tickets. 


mendous amount of record-keeping to be 
performed by means which do not permit 
mechanization. 

Out of the Accounting Department's 
experience has grown the firm conviction 
that the problem of mechanization will 
not be satisfactorily solved until a means 


has been found to record original data in 


‘ 
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The service order unit in a modern accounting 


office. Service orders are processed one at a time 


a form which can be automatically trans 
ferred to a medium suitable for use with 
automatic equipment. 

If the machines and equipment known 
today are inadequate, what does the fu 
ture hold? Can the Bell System meet the 
challenge of the ever-increasing growth 
in record-keeping which we believe lies 


ahead? 


Revolutionary Procedures Needed 


To core wrrn the future, we need a rev- 
olution in record-keeping procedures, Im- 
proving present methods no longer ap 
pears to be good enough. We need to find 
new and different means of recording and 
processing the tremendous volume of de- 
tailed data that the System necessarily 
produces in the process of furnishing an 
ever-improving service to our customers. 

Where will we find a new and revolu 
tionary concept which will provide a so- 
lution? We are looking to the technical 
knowledge of the electronic engineer for 


our answer. Can we build an electronic 


accounting system designed to handle the 


kind of records which, in large measure, 
are found only in telephone business? 
Before we take a layman's look at how 
such a system might operate, let us ana- 
lyze the customer's billing job to see what 


is involved. For each customer we must: 


Establish and maintain a record con- 
taining his telephone number, name, 
address, service furnished, and the 
amount of his monthly local service 
charges. 

Process the records of his calls to places 
beyond the local metropolitan area 
which are to be detail-billed on long 
distance service statements. 

Process the records of his calls to nearby 
places which are to be billed in bulk. 

Change the status of his account each 
month to reflect payments and ad- 
justments. 

Print a new bill each month which will 
contain all the current charges due 
the company. 

As we analyze these separate opera- 

tions, we find that computing, sorting, and 
printing functions are the basic require- 


ments. 
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We need computing for such operations 
as determining the total charge for equip- 
ment furnished, pricing toll messages, ap- 
ply ing excise taxes, and « rediting cash pay- 
ments to customers records, 

We do sorting to arrange data in an or- 
derly sequence usually by the digits of 
the telephone number. 

Printing is required for the preparation 
of toll service statements, customers’ bills 
and reports. 

There we have the principal ingredi 
ents: compute, sort, print. It sounds sim 
ple. It is simple until you realize that last 
year tickets for some two billion L.D. mes 
handled by the 


Depart nts of the Bell System and some 


sages were Accounting 
360,000,000 bills were issued to custom 


ers. In “handling” the toll tickets 
different people looked at each ticket in 


seven 


order to determine the charge, record for 
settlement, sort into telephone number or 
a long distance 
total the 


Thus, the two 


der and verify prepare 


service statement, and finally 


harue s for each customer 


billion became fourteen billion tor proc 
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essing purposes. It's the magnitude of the 
work which creates the problems rather 
than the complexity of any one operation. 

The equipment we need must, there- 
fore, be able to do simple arithmetic, sort 
the data, and print the results in a final 


form. 
Electronic Computers and Common 
Control Switching Systems 


Nlucu 


cently concerning the possible use ot coln- 


HAS BEEN WRITTEN and said _ re- 
mercial electronic computers for general 
business purposes. The development ot 
these machines received its greatest im- 
petus from the need for quickly solving 
mathematical problems arising from mili- 
tary defense requirements. Guided mis- 
siles, radar, supersonic airplanes, rocket 
performance, gunfire control—all require 
tremendous amounts of mathematical 
computations. From the universities and 
from the industrial laboratories came 
ideas and computer equipment to meet 
the need. 


Perhaps the ancestors of the computer 


The long distance service statement unit in a modern accounting of 


fice. Individual toll service statements are prepared on the typewriter 


AMA (automatic message accounting ) equipment. It records customer-dialed calls 


art as it is known today are the common 
control switching systems used so exten- 
sively in the Bell System. These systems, 
which were developed in the early ‘20s for 
switching local dial telephone calls, have 
now reached a point where it is possible 
for some customers to dial individual tele 
phones in certain distant cities in the 
United States. These huge mee hanical 
“brains” accept dialed destination instruc 
tions, automatically search out the most 
desirable route from the many which are 
available, and find the particular called 
telephone from the millions of possibili 
ties. The Bell System first produced a dig 
ital computer for scientific calculations in 
the middle “30s, and has continued to take 
an active interest in the fundamental de- 
velopment of these and similar computers 
for the armed forces. 

One of the first so-called “thinking” ma- 
chines to receive wide publicity was the 
Mark I, built in 1944 by the IBM Corpora- 
tion and presented to Harvard University. 
A giant in size, it was also a giant in per 
that in a minutes it 


formance—in few 


© 


could solve problems which would take 
months to solve on conventional comput 
Many 


commercial firms have developed equip 


ing equipment, universities and 
ment in the electronic computer field, un 


til today we have machines known as 


BINAC, CALDIC, EDVAC, EDPM, UNIVAC, and 
many other identifying names, 

Of these computers, Remington Rand's 
UNIVAC has probably received the widest 
publicity as a result of its television ap 
pearance forecasting an Eisenhower land 
slide early in the evening of election night, 
1952. As the world soon knew, the scepti- 
cism with which its forecast was greeted 
final 


results closely approximated those pre 


was unfounded, and the election 
dicted. The flexibility and wide adapti 
bility “brains” was demon 


strated recently when the IBM “vo.” 


of electronic 
was 
used to translate Russian sentences into 
English on the basis of a formula devel- 
oped by Georgetown University. 
Outside of Bell System switching sys- 
tems, the emphasis in building the con- 


“giants” has been 


temporary computing 
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on the solving of complicated mathemati- 
cal problems involving relatively limited 
amounts of original input and final out- 
put data. Commercial firms are currently 
developing equipment designed for more 
general business use. Although these de- 
velopments hold great promise for record- 
keeping work, they do not solve our basic 
problem of recording the original data at 
the source ina form whic h can be handled 
Nevertheless, 


by electronic equipment, 


they have demonstrated the commercial 
feasibility of such components as the mag- 
netic tape, magnetic drum, and other stor- 
age devices, together with the electronic 
circuits which tie them all together into a 


processing sy stem 


Electronic Equipment Designed to Meet 

Our Specific Requirements 
AND SO THE REVOLUTION for which we are 
searching appears to lie in the develop- 
ment of data-processing equipment uti- 
lizing electronic components and princi- 
ples and designed to meet ou specific 
requirements. But how might we solve the 
problem of recording the original data in 
a medium suitable for use with automatic 
electronic equipment? 

Today most people are familiar with 
the use of magnetic tape for recording 
voice and music. Although the principle 
of magnetic recording has been known 
since 1898, it is only in recent years that 
it has been put to a more practical use for 
recording numerical and alphabetical in 
formation 

Original “writing” on tape is usually ac- 
complished by typing the data to be re- 
corded on a special key-pulsing machine 
which uses a keyboard somewhat similar 
to a regular typewriter, The characters 
are recorded in coded form by means of 


electrical impulses which magnetize spots 
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on the tape. Although the recorded data 


are not visible, electronic processing 
equipment can read the magnetized spots 
and control the performance of a series of 
operations with the data. The result can 


then into 


be automatically translated 
standard characters and printed on a bill 
or statement. 

Another medium for recording data 
which is not so well known is the mag- 
netic drum. This operates on the same 
principle as the magnetic tape and differs 
only in that the recording area is placed 
around the outside of a cylinder which is 
mounted on a shaft. 

Still other electronic storage media are 
electrostatic 


available—such as 


storage 
tubes, transistors, ferro-electric storage 
devices, magnetic core devices, and per- 
haps many more which are over the hori- 
zon, 

Data recorded on these or similar de- 
vices are in a form which can be automati- 
cally handled by electronic processing 
equipment. How might they be used in 
the telephone system? With AMA, the 
details of customer-dialed intercity mes 
sages are automatically recorded in coded 
form on paper tape by perforators oper 
ated by electrical impulses. They could 
be recorded on magnetic tape. Likewise, 
drum recording might be a possible sub 
stitute for the present message registers 
\ magnetic tape record could be taken 
from the teletypewriter equipment used 
for service order reporting. 

A photo-electrical scanning device has 
been demonstrated which has the ability 
to read printed characters. This equip 
ment might well be used to automatically 
transfer data from cash payment stubs to 
magnetic tape. 

\ completely satisfactory procedure for 


automatically transferring data which are 


- 


handwritten to a recording and storage 
medium suitable for use with electronic 
equipment has not yet been found; but 
the IBM mark-sensing method at least of- 
ters a feasible plan for handling much of 
the data which cannot be recorded at the 
source by means of electrical impulses 
The mark-sensing method involves the 
use of specially designed card forms with 
preprinted letters, digits, or codes repre- 
senting the data to be recorded. A pen- 
drawn across the 


ciled line is 


printed character or characters as re- 


quired by the transaction involved. The 


What Accounting Sees in its Crystal Ball 


pre yper 


cards are run through an IBM > machine 
which electronically senses the presence 
of the graphite pencil marks and punches 
a corresponding coded hole in the card. 
The data can then be transferred by ma 
chine to magnetic tape. 

The use of magnetic devices will permit 
the storing ot tremendous numbers ot rec- 
ords in a remarkably small space. For ex 
ample, the details of 100,000 L,.D messages 
can be recorded on a reel of magnetic tape 
about the size of a dinner plate. A’ simi 
lar number of messages recorded on the 


present paper tickets would require a file 


The tele phone accounting offi © of the future 


as an imaginative artist foresees it 
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ome 40 feet long. while punched cards 


vould occupy a file 55 feet long 

Despite the tremendous possibilities ot 
clectronit processing equipment it can 
perform no operation until it receives in 


should be 


ope ration to be 


tructions as to what 


done. 


Lheretore each 


per 
formed must be completely analyzed for 


programs could bn stored in the equip 


the ste ps required mistructions of 


rent electronic 


in electro-mechanical or 
devices 
ot the 

Much of the 


cerned 


and would comprise the “brains” 


system 


work is con 
with sorting data into tel phone 
number order. Once the data are recorded 


in the language of the electronic 


equip 
ment, the sorting can be performed auto 
matically under the direction of the pro 
vram tor the 


particular operation in 


volved. In terms of relative speeds the 


sorting of 100,000 intercity messages can 
be accomplished in a fraction of the 100 
hours required under the present method. 

In an electronic system such addition, 


subtraction, multiplication, and division 
operations “as are required would be per- 
formed by an 


Magnetic 


automatic arithmetic 


unit. 
tariff 
charges, tax rates, payroll tax deduction 
data 


drums containing basic 


and other information, could form 
the reference part of the unit. Thus, when 
basic data were fed into the machine from 
the tape, the factors required for the par 
ticular computation would become avail 
able as needed to meet the requirements 
of the partic ular probl m to be solved 

In our business, we not only have to 
store and process tremendous numbers of 


individual records, but also to print the 
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final 


bills and pay checks—month after month. 


results on millions of customers’ 
Commercial line-at-a-time printers, which 
work from magnetic tapes, have speeds 
of around 9,000 lines per hour. This, of 
course, is a vast improvement over a type- 
writer printing one character at a time 
but it still falls far short of the speeds with 
which data can be read out of electroni« 
equipment. Development work in this 
field result, it 


commercial — printing 


may soon is believed, in 


equipment much 


faster than anything now available. 


The Needs of All Departments 


Neeps Be DONE before a proto 
type accounting office of the future be 
comes a reality. The work involved must 
be done by skilled system and electronic 
engineers working closely with account 
Ing people to insure that, once an elec 
tronic accounting system is designed and 
built, it will meet the requirements of the 
present and of the future. If the Account 
ing Department is to be equipped with 
electronic high speed processing equip 
ment, consideration should, of course, be 
given to its use for meeting the data proc- 
essing needs of all departments. 

As is the way with revolutions, many 
situations will arise which must be re- 
It is our belief 


that technological advances in electronics 


solved as we go forward 


offer a solution to the problems inherent 
in record-keeping, and that the Account 
ing Department can look forward to being 
equipped with modern tools to cope with 
the growth of business which we believe 
lies ahead for the country and for the Bell 
System. 
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ANNUAL MEETING, 1954 


THe ANNUAL Meerinc of the American 
Telephone and Telegraph Company is 
held each yeer in April. It is a corporate 
action required by law, the purpose being 
to elect directors for the following year 
and until their successors are elected, and 
to vote on any resolutions set forth in the 
proxy statement. 

The president conducts the meeting, 
comments on matters of special moment, 
perhaps gives his views on the outlook for 
the coming year, and replies to questions. 
Recent meetings have seen an increase in 
the number of share owners who attend in 
person this year about 1,400 were made 
their 


welcome—and in 


participation in 


discussion. 


S. Whitney Landon, A. T. & T. Secretary, and James A. Farmer, A. T. & 1 


Closed-circuit television this year and 
last brought to groups in adjacent rooms 
the proceedings in the assembly room, and 
this year it was also used to present to 
the meeting, on large screens, a half-hour 
“live” picture of many of the operations 
and activities of Long Lines telephone 
people. 

To the share owners, the Annual Meet 
ing affords an interesting review of the 
operations of their business. To the press 
it is usually news. And to the many A. T. 
& T. people involved, the meeting is the 
climax of weeks of preparation. The next 
ten pages show some of these people and 
the parts they played in this year's meet- 


ing. 


corporate and financial matters, confer about the preparation of proxy material for the 1954 Annual Meeting 


General Attorne y conce rned with 
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Proxies go out by mail to the share owners—more 
than a million and a quarter—of the A. T. & T. Co. 


Left: Within a few days, proxies start to 


return to A. T. & T. in increasing numbers. 


Below: The envelopes are opened su iftly by 


deft machines 
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Each returned proxy is carefully examined to see that it is filled out 


correctly, and to make note of any special comment or instructions. 


Proxies are sorted by machines, recorded, 


and a continuous tally is maintained 


ig 
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Share owners’ questions are answered and other mat- 


ters are cleared up promptly by telephone and letter. 


Inspectors of election pass upon 


the validity of proxies and certify 


the final count of votes. 


The final tally: the total of all 
votes cast, to be reported at the 


Annual Meeting 
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Share owners attending the meeting are asked to stop at the counters in the main lobby at 195 


Broadway and obtain admission tickets. 


Records temporarily set up in the lobby enable the attend 


ants to verify share ownership quickly 


4 


Attendants greet the share owners ¢ ordially, 
obtain their names, and fill out and hand them 


the cards which admit them to the meeting 


| a 


“Shots” from television cameras viewing various Long Lines activities were monitored in a con- 


| 


trol room temporarily established there. 


Employees in the several Long Lines de- 


partments rehearsed before the television 
cameras their descriptions of the parts 
they and their equipment play in provid 
ing service. On the day of the meeting, 
they were brought before the share own- 
ers on large screens over closed circuits 
between the Long Lines headquarters 


and the A. T. & T. building 


2 
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Make-up is important for appearance 


before the television camera. 


Representatit es of several Long Lines depart 
ments consider factors which will affect long dis 


tance service in the future. 


Long Lines operators at a long distance switchboard. Professional experience 


and skill were called on for technical phases of television production. 


A 
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Rehearsal: Before the meeting, A. T. & T. President Cleo F. Craig, on platform, and others try 


out the acoustics of the assembly room and the placing of the closed-circuit television cameras 


which bring the activities there to share owners in adjacent rooms. 


Control of the television screen 
in the assembly room below is 
serious business. 


Chairs make an orderly pattern before the meeting. 
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The secretary makes formal announce- 


ments at the beginning of the meeting. 


Mr. Craig is seated beside him 


Share owners are attentive as the busi- 


ness of the me eting ts transac ted 
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Vice President Killingsworth, head of Long 


Lines, demonstrates the ype ed of customer long 


distance dialing ond call to San Francisco 


Balcony seats afford share owners a clear per 


tive 


as their attention centers on the pro- 


ceedings on the main floor. 


Shares voted at the meeting are checked 
against the proxies which have been tre- 


ceived by mail and with the stock records. 
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President Craig greets and converses with 


share owners after the meeting. 


A share owner continues the discussion 


of a point of interest with Mr. Craig. 


Da ys end 
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Every day is moving day for America’s telephones—which 


presents to American's telephone companies problems of 


increasing complexity in this post-war era 


TEAMWORK IS ESSENTIAL 
TO “THE INSTALLATION JOB 


BLAINE HOOVER, JR. 


Exchange Service Engineer, 0. & &. DEPARTMENT, A. T. & T. CO. 


Tue Jones FAMILY is moving and, as in 
most families, Mr. and Mrs. Jones have a 
multitude of things to do: get hold of a 
mover, pack their belongings, and—oh, 
yes call the telephone office. 

Giving the Joneses service in their new 
home, like installing the multi-line key 
telephone equipment for the new auto 
dealer or the single-party line for the high 
school set's dating calls, is an obligation 
that must be met. It is requirements such 
as these that keep telephones changing 
their numbers, their locations, their users 
every day. In fact, each year, on the aver- 
age, two out of every five telephones in 
service will be affected by these customer 
demands, 

Meeting the many needs of customers 
in the post-war period has made the tele 
phone companies’ installation job a larger 
part of their business. These demands have 
been met not only by an expansion of the 
plant but also by a more effective utiliza- 
tion of that plant. In addition, there has 
been an increase in the volume and types 


of complex services requested, Meeting 
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these has resulted in a more difficult serv- 
ice problem—which involves also a greater 
investment and greater operating cost. 

If we follow the Jones’ moving problem 
as a typical installation job, we will soon 
realize that there are few operations in 
this 


play between departments, right from Mrs. 


business which require more team 
Jones original call to the business office 
to the listing of their new number in the 
directory. Many telephone people make 
up the team. In this instance it begins 
with Mary, the service representative, who 
handles Mrs. Jones’ request and initiates 
the issuance of a service order for Jim or 
Susie, in the plant assignment office. He 
or she processes the order so that John, in 
the central office, and Pete, in the installa- 
tion truck, may complete the work. When 
it is ready for service, Betty will be at the 
OK desk in the plant service center to 
take Pete's report and notify the other 
girls in the traffic, directory, accounting, 
and commercial offices of that fact 

Mrs. Jones enjoyed calling the business 


office; “The girl was so considerate and 


| 
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Teamwork and the Installation Job 


“VESTS 


A service representative handles a customer's request for telephone service. 


friendly” she told Dad that night. “She 
was very patient about explaining the rates 
we will have in the suburbs, and she let 
me choose the date so that we will not be 
without service during the move.” Of 
course Mary had noted all of these items 
and many others on her contact memo- 
randum. For it is from this memorandum 
that the 


notify all operating groups and to inform 


service order is originated to 
them of the work to be done. 

By messenger, pneumatic tube, or tele- 
type, the Jones’ order travels to the Plant 
assigners. When the order arrives in the 
assignment office there are many things to 


be done—for this is the hub of the plant 


operation. Here the assigners must plan 
the web of wire and relays which will 
carry the service to the Jones new home, 
and here they regulate the work load so 
that installers will be available to make the 
connection. 

The Plant Engineering and Construction 
members of the team have designed and 
constructed the cable and wire lines out 
into the Jones’ new subdivision. Were ca- 
ble not available, the assigners would have 
to devise alternative arrangements or 
routes to keep this request for service from 
becoming an unfilled order. This requires 
careful consideration—which is why the 


foreman makes a check of each order held, 
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and often arranges for a field visit, before 
referring it to the engineers. It explains 
why they also check the essential records 
by which the assignments are made of the 
cable pair in the distribution terminal on 
the pole at the back of the house, at the 
cross-connection terminal in the big box 
down at the corner, and on the main frame 
connections in the central office. 

The central office equipment in the new 
telephone building which will serve the 
Jones family has been designed by the 
equipment engineers and made and in 
stalled by the Western Electric Company 

the manufacturing and supply branch of 
the Bell System. The 


and telephone numbers are carefully and 


switching equipment 


continually studied by the Traffic assign 
ment people to maintain balanced use of 
this equipment in order to give good serv- 
ice to as many telephone users as possible. 
From one of the Traffic lists of available 
equipment the Jones’ telephone line and 
number are selected, Again team play is 
tested for, without lines in the right central 
office, the Jones’ would become another 
order held tor central-office equipment. 
The Plant assigner has now reserved the 
cable pair, the switching equipment, and 
the telephone number, and Plant is ready 
to start the action—as well as to give ad- 
clerks 
and the Traffic intercept people about the 


vance notification to the directory 


new telephone Mrs. Jones called for. 

She called in the morning and by after 
noon the central office people are arrang 
ing for the wiring work which will connect 
the facilities reserved for their new loca 
tion. This is where John enters the picture. 

John has been “on the frames” for a year 
now, and has become skillful in wiring the 
necessary connections between the cen- 


tral office equipment and the main frame 


terminations of the outside cable. He is an 
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The service order is sped to other departments 


by teletypewriter. 


important link in the Jones’ new telephone 
service. A slip on his part could cause all 
sorts of errors. Since the order to establish 
their service is due tomorrow morning, 
John will place all the wire this afternoon 
to insure against delays. 

Pete, the asked for 


work when he returned from the wars. 


installer, outside 
He has been assigned a truck which he 
keeps as shipshape as the PT boat on 


which he served. In the morning his fore- 


man had handed him his day's assignment. 


Plenty to do, he thought, but the boss 
knew it because the work load had been 
carefully planned for the number of men 
available that Another thing Pete 


had heard was that it took stockholders’ 


day. 
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dollars to pay for these new installations, 
and since he, like most of the fellows, was 
buying A. T. & T. stock, it seemed im- 
portant that they be done efficiently to in- 
sure his getting a good buy. 

By that time he had reached his truck 
and loaded his equipment. His “due dates” 
were on the top, including the Jones’ order, 
After caring for an “inside move” down the 
street, he saw the moving van at the Jones’ 
new place and knew they had arrived. 

Telephone, directory, and tools in hand, 
he met Mrs. Jones at the door. This was 
another reason he liked the job: he liked 
people. And most people were very ap- 
preciative of the service and consideration 
he tried to give. Mrs. Jones was impressed 
by his friendliness and his business-like 
manner and his knowledge of her require- 
ments. After they had discussed the tele- 
phone location, she and her young son 
watched him for a few moments, then she 
once again turned her attention to the 


details of moving. 


Teamwork and the Installation Job 


Pete had worked in this type of house 
before, and soon he had planned the job 
and was up on the pole checking the 
cable facilities and telephone number 
through the Traffic verification operator. 
Everything checked out OK. He needed 
that kind of team play if he was going to 
finish all his service orders in time. 

Pete was thinking of what George, his 
foreman, had pointed out to him the day 
before while visiting with him on a job: 
that the progress made in improving meth 
ods, materials, and tools from year to year 
now made it possible for Pete to do parts 
of his job with less effort and in less 
time than the same job would have taken 
George in the days when he started with 
the Company. Pete hadn't realized, either, 
that the average tool-using employee is 
equipped with over $400 worth of tools in 
addition to his truck. 

Pete is a careful workman; he has found 
that it goes best that way. That's why he 


uses the proper tool for each job, always 


In the Plant assignment office, cable facilities are assigned on the service order. 
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Cross connection at the main frame brings central of- 


fice equipment and outside cable termination together. 


wears his goggles when there is the pos- 
sibility of injury to his eyes, and keeps a 
good flashlight for use in basements, attics, 
and other dark spaces in which he has to 
work, 

He usually has an audience to play to, 
and today it is Mrs. Jones’ young son. 
Running the inside wire through the base- 
ment to the connecting block brings Junior 
downstairs and now Pete's job 1m ludes 
answering the “whys?” of a future installer. 

A check of the set’s connections and his 
regular dial tests assure him that every- 
thing is OK. Mrs. Jones returns when he 
tests the bells so that he may regulate their 
loudness. Pete also takes time to instruct 


her on how to dial—for this is her first dial 
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telephone, It would be nice, she thought, 
if her husband could be as careful as 
Pete about cleaning up after his work. 

The “OK Desk” is right on the beam 
this morning as Betty answers Pete's call. 
She has a copy of his order at hand, and in 
a minute she has the information required 
to notify all departments that the Jones’ 
telephone is in and that billing should be- 
vin with the message register readings that 
John gave her. 

The Traffic people must now post their 
records so that calls to the Jones’ former 
number will be referred to the new; di- 
rectory changes are made final for the next 
directory release: the commercial repre- 


sentative brings her records up to date 


‘ 


for future contacts with the Jones family; 
the Plant maintenance people establish a 
new record to facilitate trouble handling; 
and the revenue accounting people are 
responsible for the new billing charges and 
change of address. 

Last, but not least, the accounting girls 
post to the books how many stockholders’ 
dollars have to be paid out for materials 
as well as for Pete's check and other plant 
payroll checks. 

The Jones’ order is typical of the major 
part of our installation job. Its routine na- 
ture tends to hide the team efficiency re- 
quired to meet this increasingly difficult 
service job. When all members are fully 
doing their part, our customers’ require- 
ments are cared for at a cost they can 


afford. 
Emergency Installation 


Do you THINK ALL of the installation job 
is routine? In some respects, perhaps, but 
there are exciting times too! 

About a year ago it was thought that the 
Missouri River was going to flood out 
Council Bluffs, lowa. The only thing pre- 
venting it was an overloaded levee on the 
river, Which needed a constant watch for 
signs of weakness. Northwestern Bell in- 
stallers had the job of putting in sure-fire 
telephone installations at every critical 
point on the levee. And they did a record 
job of it, too. 

A year ago the installation and repair 
team was on the go for a continuous 
24 hours getting service into hurricane 
blasted Cleveland, O., and Worcester, 
Mass. In such circumstances, it takes time 
for the service orders to catch up and the 
paper work to be completed, but other 
wise the team-work was the same as on the 
everyday job The Plant installers have 


earned their place on the restoration team 


Before installing a new telephone, the installer 


verifies the service order with the customer. 


and for that reason have an important 


place in Civil Defense planning. 
Mobile Telephone Installations 


THE EXPANDED use of mobile radio tele- 
phone equipment in the post-war period 
has presented our installation team with 
one of its complex jobs. An example of a 
mobile customer might be the neighbor- 
hood doctor who has found that a mobile 
telephone in his car is an important serv- 
ice for use in his profession. For various 
reasons, the doctor changes cars every 
year—making him typical of our “mobile 
customer’; for, on the average, every mo- 
bile radio telephone set is newly installed 
each year. Most of the installation pro 
cedures are the same except that radio 
channels instead of cable pairs are as- 
signed. The installer, however, has many 
cables, 


new problems: multi-conductor 


power leads, and a radio transmitter and 
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The “OK desk” receives installers’ 


receiver requiring detailed adjustments 
An appointment at the garage, a well 
planned job, and the proper tools have the 
doctor back on the air and in touch with 


any of his patients within a couple of hours. 


Busines 


Customers 


Oun BUSINESS CUSTOMERS requirements 
probably bring about the most complex of 
our installation jobs. These range from 
the intercommunicating arrangements for 
small businesses to private branch ex 
changes big enough to care for a fair-sized 
town 

These customers have the “move and 
change” habit, too, contributing their share 
to the over-all average of two out of 
five telephones that require installation 
changes during a year. 

Because of the complexity of most of 
these installations, service engineers are 


called in to design and plan them. Their 


reports of installations completed 


design work, the result of special training, 
can prov ide not only the best service for 
the customer but also the most economical 
and stable installation. 

After negotiations are complete, the 
service engineer releases information to 
the business office in order that the service 
order may be issued. 

Not only has negotiation with the cus- 
tomer necessitated special care and atten- 
tion, but the part played by the supply 
team, who furnished Mrs. Jones’ telephone 
and the doctor's mobile radio, now be- 
comes more important because of the 
larger quantities and special types of 
equipment required, 

Now the supply forces are notified about 
the requirements of any parts not normally 
carried in their stocks. Special requisitions 
for these parts are placed on Western 
Electric in time to permit their delivery to 


coincide with that of the other items. Most 
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Teamwork and the Installation Job 


of these deliveries are made directly to the 
customers new location or to lockers in 
which the installer keeps his tools. 

The installation forces must plan the 
equipment arrangement of most business 
customers’ service in greater detail, for 
probably inside wiring cables have re- 
placed wires; cable terminals have re- 
placed the simpler connecting blocks; 


switchboards and key sets, with buttons to 


afford access to several lines, have replaced 


the ordinary telephone. Special arrange- 
ments must also be made to provide the 
power to operate all of this apparatus, 
since the power that operates the indi- 
vidual telephone is not adequate to meet 


the new requirements. 


Key telephone sets have introduced the 
most widespread use of complex station 
installations. In some business areas as 
many as one out of every five telephones 
is of this type. In addition to the many 
more conductors required to serve these 
telephones, there are perhaps three or 
more relays per line to be installed and 
adjusted, Another service feature, dial in 
tercommunication, has also introduced se 
lectors on the premises. The local switch 
ing requirements of these key telephone 
plans have, of course, increased manyfold 
the effort involved in each installation. 

The installers of a private branch ex 
change, the switchboard that serves so 


many business houses, hotels, and other 


Installation of mobile telephones differs from that of telephones which stay put. 


115 


git 
: 


BELL TELEPHONE MAGAZINE, Summer 1954 


establishments, must not only install tele- 
phones but most of the other equipment 
associated with what is the equivalent of 
a complete central office building. 

Weeks, even months, are required for 
some of these installations. Business cus- 
tomers cannot afford a moment's loss to 
their service. Time is on a budget on these 
jobs, and quite often the week-end is the 
PBX installers busiest time. This is both 
installation and cutover time for some cus- 
tomers. 

One Saturday in New York, for instance, 
Wall Street passersby were surprised to 
see a new cight-position PBX switchboard 
hanging over the middle of the street. A 
survey of the job of relocating a bank's 
switchboard had revealed that it could not 
be moved without undue interruption to 
the service. Studies had also shown that an 


addition to the board was needed to han 


dle the increased number of calls now be- 
ing made. 

Authorization of a new switchboard by 
telephone company equipment engineers 
permitted the relocation job to be carried 
out with a minimum of interruption to the 
service. The actual installation effort was 
further minimized by having the new 
board assembled in the Western Electric 
Company distributing-house shop, then 
delivered to the job, where riggers with a 
75-foot boom hoisted this 5-ton piece of 
equipment to the new third-floor location 
through a window that allowed only inches 
to spare. 

On a subsequent Saturday the installers, 
after completing the installation, cut the 
new board into service. 


Not all of ow 


are in metropolitan areas. Those asso- 


business installations 


ciated with pipe line pumping stations, for 


An emergency telephone installation on a levee threatened hy flood waters 
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example, are usually in rural locations and 


have complex multi-party lines with equip- 


ment provided to allow any one station to 
signal selectively any other station. The 
problems posed by distance require even 
greater attention by installation people to 
the design of the service, the supplying of 
material, and the training of the installer. 

Installers must be resourceful, for 
wherever customers go they request tele- 
phone service. A mine shaft, where explo- 
sion-proof equipment is used, or the emer- 
gency outdoor telephone set along the 
turnpike, all challenge the installer in his 


job of completing that final important link. 


Tuts, THEN, is the installation story. Since 
its beginning, in the days when all installa- 
tions featured a telephone with a crank on 
the side, each year has brought new equip- 
ment and more variations of older equip- 
ment. 

As the number of features and services 
rendered has increased, SO have the de- 
mand for service and the volume of 
changes increased. Each new demand for 
service and each request for a change must 
be met. No wonder the average telephone 
is connec ted, changed, or moved every 
thirty months. 

All this takes an increasing share of the 
price the customer pays for service and of 
the share owners’ dollars. It becomes in 


creasingly important to our business, there 


An eight-position private branch switchboard 
weighing five tons is hoisted to the third floor 
of a bank for installation 


fore, that the problems of installation con- 
tinue to receive the interested support of 
all team members. The result of this work- 
ing together will be greater effectiveness 
in every operation—which also will permit 
the clearing of our today 's back-logs today, 
so that we may serve our customers upon 


demand now and in the future, 
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The aggressive program for selling long distance message 
service in Michigan, here described, is representative 


of the programs developed throughout the Bell System 


SELLING LONG DISTANCE IN 
AN OPERATING COMPANY 


BERNARD C. BLEISCH 


Sales and Service Manager, MICHIGAN BELL TELEPHONE COMPANY 


Nore: In the Spring issue of this Magazine, “Now It Can Be Sold,” by 
Justin J. Murphy, Sales and Servicing Engineer of the A. T. & T. Co., re 

viewed the broad objectives of the Bell System's sales program—in- 
cluding the sale of long distance service. A description of the operation 
of the sales program in an Associated Company seems timely now, and 


we invited Mr. Bleisch to contribute this account of how his company 


Now LONG DISTANCE senvICE can be sold 
and were selling it! 

For the first time since the late 1930's, 
we have sufficient facilities to sell the use 
of long distance telephone service. This 
situation, apparent in the latter part of 
1953, resulted from a general readjustment 
in business activity together with the fact 
that the System's long distance facilities 
have been tremendously expanded in post- 
war years to keep pace with demand. 

The receding general business curve 
means Our customers are also selling. This 
fact, coupled with the long period during 
and since World War IL in which we were 
not in a position to stimulate long distance 
usage, finds us with a ready market for 


our service. Business today is anxious for 


ideas which will result in a more economi- 
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promotes the sale of long distance message service. Evrror 


cal operation or in increased sales, and 
through the sound application of long 
distance service to the customer's business 
we can make these aims a reality. We our 
selves are vitally interested in maintaining 
and increasing long distance message reve- 
nues—which provide approximately one 
third of all System revenues 

In Michigan we believe that increased 
use of long distance service can be best 
accomplished through a sales and adver 
tising program backed up by the coopere 
tion, interest, and enthusiasm of all de- 
partments and employees. Therefore, an 
interdepartmental committee comprised 
of vice presidents and department heads 


was organized to: 


acquaint the various departments with 


the need to stimulate usage, 


J 


Selling Long Distance 


develop new ideas, and 


check on the progress of the program. 


With complete backing of top manage- 
ment, and through the efforts of all depart- 
ments, considerable progress has been 
made in a relatively short period of time. 

Employees are being kept informed of 
the activity through the company maga- 
zine, posters on bulletin boards, pocket- 
size cards containing basic information, 
and other printed material, and through 
informational meetings. 

The Public Relations Department has 
prepared a comprehensive program of lo- 
cal advertising to tie in with the national 
advertising program. This program in- 
cludes newspaper advertising in both 
weekly and daily papers, advertisements 
for trade papers and local magazines, spot 
announcements and program coverage for 
radio and television, posters to appear in 
our public offices, booth cards to be in- 
stalled at coin telephone locations, exhibits 
for fairs and shows, and inserts to be in- 
cluded with customer bills. Every appro- 
priate means of carrying our story to tele- 
phone users is being explored—and every 
effective approach utilized. 

The Directory Department is including 
filler ads in the Yellow Pages designed to 
stimulate the use of long distance service. 
Long distance rates are again being fea- 
tured as new directories are printed, In- 
structions on how to place long distance 
calls are prominently displayed. 

The Traffic Department is conducting 
extensive educational programs so that 
their people are aware of the promotional 
efforts of other departments. Their people 
talk with customers about long distance 
service when discussing such items as dial 
ing irregularities, number changes, or dial 


cutovers. 


The Plant Department is encouraging 
installers and repairmen to discuss long 
distance service on their regular customer 
visits. In addition, they are distributing 
among residence customers a pamphlet 
containing information on types of calls, 
rates, and suggestions for various uses of 
long distance service. 

The 


with the Public Relations Department, has 


Commercial Department, along 
the major role in carrying our story to cus 
tomers and “selling” them on the advan 
tages of long distance service. 

In the business office a “Talk Toll” plan 
has been introduced, and service repre 
sentatives are trained to be alert for op 
portunities to talk about long distance serv- 
ice in their 15,000 daily customer contacts 
For example, the service representative 
will point out where appropriate, in con- 
tacts when long distance service is dis- 
cussed, that reduced rates are in effect 
after 6 P.M. and all day Sundays; station 
rates are less than person rates; calling by 


number is faster; a booklet in which to 


list out of town numbers is available upon 


request. 

We are carrying our story to members of 
business clubs, trade associations, and 
other groups. This is done through talks, 
demonstrations, and film showings de- 
signed to highlight long distance telephone 
service. 

Our business and residence customers 
each contribute about half of our long 
distance revenues. From a cost standpoint, 
it is not possible to reach personally all of 
these customers. Careful market selection, 


therefore, is necessary. 
Sali lo Bu 


ss ( ustomer 


SINCE PRE-WAK EXPERIENCE and recent tests 


indicate that business customers offer the 
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greatest sales potential for increased usage, 
particularly those now using substantial 
amounts of long distance, we are selec ting 
business customers for initial coverage on 
that basis. Those to be contacted include 


customers who 


use fifty dollars’ worth (or more, exclud 


ing taxes) of long distance 


iv service a 


month 

have teletypewriter exe hange service or 
intercity private line services 

are part of a multi-office operation, such 


as those having factories, sales offices, 


branches, or warehouses in several cities 


Contacts with these more promising 
prospects is the responsibility of a spe 
cially trained group of salesmen. 

Selling long distance service to business 
customers is not like selling automobiles, 
industrial equipment, or household ap 
pliances It is not the same as selling key 
tel phones key cabinets, or switchboards. 
Long distance usage has a more intangible 
quality, and telephone calls are a perish 
able item. To sell long distance service re 
quires spec ialized sales treatment by well 
trained competent, and enthusiastic sales- 


Tue Lone Distance Saves PLAN our sales 
men use was developed by studying how 
different business and industrial concerns 
were using long distance service and what 
benefits they were getting from it. As a re- 
sult of those reviews, the System accumu- 
lated valuable information about the op- 
eration of a great many types of businesses 
and their use of long distance service. 
Nearly goo individual uses of long dis- 
tance service that have proven profitable 
in business operation have been cata- 


logued, Our plan is to show other custom- 
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ers how they, too, can benefit by adopting 
these usages in their operations, 
Work 


operations cover several states involves 


with customers whose business 
not only our salesmen but the coordinating 
efforts of the Long Lines Department of 
A. T. & T. and the assistance of salesmen 
from the Associated Companies in whose 
territories our customers operate, 

The 


helping customers to save money and in- 


success we have experienced in 
crease sales through the use of long dis- 
tance is illustrated by some of our recent 
cases. They range from the largest manu- 
facturing companies to small retail mes 
chants. 

Here are a few highlights from recent 
sales, 

Steel companies have been among the 
most receptive customers in adopting our 
suggestions for effective planned usage of 
long distance service. For example: 

* The Keytown and Skipstop Plans: Us- 
ing the keytown plan, the salesman calls 
his customers in the area surrounding a 
town in which he has established tempo- 
rary headquarters. The skipstop plan af- 
fords wider market coverage and more fre- 
quent visits with customers through the 
alternate use of personal and telephone 
visits. The steel company’s salesman so 
organizes his route that on one trip he 
visits one group of customers personally 
while reaching a second grotip by long 
distance from nearby towns. On his next 
trip he reverses the procedure. 

* Enterprise (Special Reversed Charge ) 
Service. In the interest of extending their 
market coverage to towns surrounding 
their sales office and warehouse locations, 
a number of steel companies have initiated 
the use of this service. Enterprise service 
provides them with representation in the 


telephone directories of the selected cities 


bed 
— 
men. 


and extends free calling privileges to their 
customers. 

© Following-Up Customer Initiated Or- 
To 


tomers ordering by mail, several steel com- 


ders. assure maximum sales to cus- 
panies are calling by long distance all 
customers who place such orders, to thank 
them for their business, suggest additional 
items, increase orders to standard lots. 

Other usages adopted include collect 
call plans, thanking new customers for 
their business, and checking credit limita- 
tions with the home office. All these usages 
add up to increased sales through ex- 
tended market coverage and more thor- 
ough servicing and sales coverage of ex- 
isting customers. 

* The officers of a national wholesale 
trade association were so impressed with 
results from the recent use of sequence 
calling lists by some of their Michigan 
members that they have provided space 
in their magazine without charge for a 
description of this service to their more 
than 10,000 members. 

* A popular dancing school is combating 
the problem of establishing costly sub- 
urban branches by using “Enterprise” serv- 
ice in nearby towns. An extensive radio 
and newspaper campaign, advertising their 
business, encourages prospective clients to 
call, without charge, the Enterprise num- 
ber in their area to arrange an appoint- 
ment or obtain information. 

* A bank president has agreed that his 
Foreign Banking Department can increase 
their business and offer a personal execu 
tive touch by supplementing mail and 
cablegram messages with overseas tele- 
phone calls to England and France. 

‘A customer operating a large truck 
fleet, and planning to expand into a new 


market area, was sold on accepting collect 


CLEVELAND 
LOUISVILLE 
OMAKA 


This display, for use at public gatherings, em- 
phasizes how much customers are likely to 


overestimate the cost of long distance calls 


calls from that area from any of his cus- 


tomers concerning: 


additions to or deletions from delivery 
orders, 

changes in shipping schedules, 

claims for damages, 


miscellaneous servicing calls, 


To help advertise this plan and to solicit 
new business, “stickers” indicating a will 
ingness to accept collect calls are being 
attached to mailing pieces. In addition, an 
attractive poster showing a man talking 
over the telephone and a line of type say 

ing, “Don't delay, phone today. We'll pay 
the charges” is being distributed to their 
existing and potential customers. 

‘A well-known real estate broker spe 
cializing in purchases and sales of large 
office buildings has increased his use of 
long distance service in conducting nego- 
tiations in which split-second timing may 
involve millions of dollars. He also antici- 


pates using long distance conference serv- 
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ice to consult with the directors in his com- 
pany who live in several different cities. 

* One of the major meat packers was 
planning on introducing prepared “pork 
and veal chopettes” to their retail outlets. 
As first planned, these attractive frozen 
packages were to be announced by means 
of post cards with a tear-off section to be 


filled out and returned as an order. The 


customer was convinced of the advantage 


of sending out the announcement with an 
invitation to call collect for packaging and 
price information. By opening their tele- 
phone door in this manner, the company 
afforded their salesmen the opportunity to 
increase the variety and size of orders. In 
addition, store displays advertising these 
new products could be recommended and 
made available to the retail stores as ap- 


propriate. 


A sales poster in the making. Such promotion pieces remind employees that every customer 


contact offers a chance to “sell long distance.” 
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Selling Long 


* A national oil company is utilizing sys- 
tematic long distance conference service 
to get in touch with all division offices on 
a regional basis to discuss price changes, 
current results, and general policy matters. 
This usage will be a time saving substitute 
for mail and field trips, as well as adding 
the personal stimulation of a direct word 
from the home office. 

* A jewelry manufacturer adopted a plan 
of collecting overdue bills by long distance 
telephone after a two-day trial netted him 
highly profitable results. 

These cases and hundreds of others in- 
dicate the salability of long distance serv- 


ice, and we believe we have the formula 


Distance 
for turning sales opportunities into sales 
success. Our answer to effective selling of 
long distance service is company-wide co- 
operation, 

The Public Relations man creates ad- 
vertisements which are appealing, inform- 
ative, and action-stimulating to our cus- 
tomers. The service representative is alert 
to opportunities to “talk” long distance 
usage on her numerous customer contacts. 
The Plant man provides and maintains the 
necessary equipment and service, and 
“talks” long distance on his many contact 
opportunities. The Traffic operator con- 
tinues to give the fast, top quality service 


which causes customers to buy again. 


Television “commercials” on Michigan stations remind people of 


the convenience and satisfaction to be found in long distance calls 
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Sales interviews such as this, between a Detroit 
banker and a Michigan Bell salesman, emphasize 


the busine ss Cconomics of overseas te lephone calls 


The salesman, armed with the best prod that long distance service can be sold to 


uet of its kind in the world supported by our business customers and that he can 


all departments and all employees knows — sell it—and he does! 
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IN 


Executive V.P.: Hal S. Dumas 


Courtesy is a genuine quality in all tele- 
phone people nowadays. There is a tradi- 
tion, however, that courtesy is particularly 
ingrained among people of the South, and 
it is for that reason, as well as because he 
is executive vice president of the A. T. & 
T. Co., that we asked Hat S. Dumas to 
contribute this issue’s “guest editorial” on 
the place and importance of courtesy in 
the telephone business. Born in Georgia, 
Mr. Dumas devoted 40 years of his life to 
the Southern Bell Telephone and Tele- 


Who's Who 


THIS 


What's What 


ISSUE 


graph Company—eight of those years as 
its president. He started in Atlanta as a 
trouble man, moved to greater and greater 
responsibilities through the Traffic, Plant, 
and Executive Departments, and reached 
the top in 1943. Then the scene changed 
radically with his election to his present 
post in 1951. As executive vice president 
he assists the president in the general ad- 
ministration of the business, and acts for 
him in his absence. Said this MAGAZINE of 
Mr. Dumas two years ago, “System execu- 
tives who seek his counsel find it flavored 


with ripe judgment.” 


Wuen Eucene J. contributed an 


introduction to an article “Benefits and 


O. & E. Head: Eugene J. McNeely 
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Assistant Chief Engineer: Charles M. Mapes 


Pensions Have Proved Value for 40 Years,” 
which appeared in this MAGAZINE just a 
T.& 7 


in charge of the Personnel Relations De 


year ago, he was A Vice President 
partment It is as Vice President in charge 
of the Department of Operation and Engi 
neering since January 1 of this year that he 
contributes the introduction to this issue's 
Mobilization the Bell 
Telephone System.” Starting as a student 


“Emergency and 
engineer with the Southwestern Bell Tele 
phone Company, he held various craft and 
engineering jobs leading through posts of 
increasing responsibility to that of dis- 
trict plant superintendent in 1932, division 
plant superintendent in 1935, and general 
plant personnel supervisor in 1941. He be 
came Area plant superintendent in 1944, 
and general plant manager of the com 
pany in 1947. The following year he moved 
to New York as an assistant vice president 
in the A. 'T. & T. Personnel Relations De 


nt. In January he Wats elected 
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Vice President (Operations ) of the North- 
western Bell Telephone Company, and in 
December of that year he was elected 
president of the company. In 1952 he 
received his Personnel appointment, in 
which he continued through 1953. 
Tue Sysrem career of Cuances M. 
Mapes, which began in 1923 in the old De- 
partment of Development and Research of 
the A. T. & T. Co., led straight to the as- 
sembly room in Washington where, on 
June g, he delivered an illustrated talk on 
the Bell System's defense capacities before 
a group of top-ranking officials who are 
concerned with the vital matter of defend- 
ing this country. For all the intervening 
years have been spent in ever-broadening 
phases of plant and engineering work— 
including three years with the Bell Tele- 
phone Company of Pennsylvania in Pitts- 
burgh as general plant supervisor—up to 
his logical appointment in 1951 as defense 
activities engineer. In this post he was 


made responsible for coordinating activi- 


On the Defense Team: Cole A, Armstrong 
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Who's Who 


ties within the O. and E. Department re- 
lating to the national defense. This was 
followed in July of 1952 by promotion to 
his present post of A. T. & T. assistant chief 


engineer, 


SucceeDING Mr. Mapes as defense activi 
ties engineer was Coie A. ARMSTRONG. 
And although the latter no longer bears 
that title, he was active in preparation of 
the material from which Mr. Mapes spoke, 
and accompanied him to Washington. His 
telephone career began when he joined 
the New York Telephone Company as 
Traffic student in 1g2g. He was occupied 
with various Traffic responsibilities until 
he entered the Navy in 1942—from which 
he was released in 1945 with the rank of 
then returned to the 
Traffic Department of the New York Com- 
pany. Three years later he transferred to 
the Traffic section of A. T. & T.’s O. and E. 


Department, and in 1950 he became serv- 


Commander. He 


Crystal Cazer: Fredric M. Biathrou 


What's What 


Installation Planner: Blaine Hoover, Jr. 


ice protection engineer in the Defense Ac- 
tivities section. Since 1953 his title has 
been that of customer equipment engi- 


necr, 


M. Biarnnow joined the Account- 
ing Department of the New York Tele- 
phone Company in 192g. There, staff and 
field assignments on revenue accounting 
work in that company’s Long Island Area 
brought him experience in this branch of 
the accounting job. In 1946, he transferred 
to the Operations Division of the Comp- 
troller’s Department of the A. 'T. & T. Com- 
pany, where he was engaged in develop- 
ing methods for the sorting of toll and 
local message tickets. The results of these 
activities were recounted in the Autumn 
1945 issue of this MAGAZINE in an article 
entitled, “Sorting Two-and-a-Half Billion 
Tickets a Year.” Assignments as group su 
pervisor for revenue accounting methods 


and later for office organization preceded 


his present position as head of the group 


handling fundamental developments in 


the field of mechanization. This group, in 
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AMA 


has been concerned with devel 


addition to being responsible for 
matters 
oping a long-range plan for handling 
the Accounting De partments work which 
looks beyond the mechanization possible 
with mechanical equipment now avail 
able. His artich 


general nature of the 


in this issue describes the 
program which is 


now getting under way 


SLLAINI 


with the 


srarTeD his career 
Bell System in the Hlinois Bell 


Lele phone ( at Chic avo asa splic 


Hoover, |r 


ers helper in 1939. He filled various out 
side plant craft assignments until ap 
pointed assistant plant engineer In 1940 
He entered the 1G41 


the China India theatre for 


Army in served in 


Surma two 


half years as Lieutenant Colo 


and om 


Be rnard ( 


Bleisch 


Sales Stimulater 
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nel, and was awarded a bronze star medal 
He re- 


turned to the Ilinois Company as an engi- 


for his communications services. 


neer in the Plant Engineering Depart- 


ment, and shortly thereafter transferred 
to the Chief Engineers organization. In 
1948 he participated in the O. & E. Depart- 
He re- 


turned to Ilinois, and was appointed Dis- 


ments study of cable utilization. 


trict Plant Engineer and, in 1950, District 
Plant Superintendent. Since his return to 
the O. & E. Department in 1951 he has 
held several assignments in the Plant Di- 
vision in intercity and exchange mainte- 
nance and installation. In preparation of 
his article he had the help of the exchange 
service group, including Harlie L. Beagle, 
the chairman of the interdepartmental 


service order Committee 


THE RECENT LEVELING Orr of long distance 


messages and revenues has opened the 
door to a program of active stimulation of 
this service. As sales and service manager 
with the Michigan Bell Telephone Com- 
pany, Beanarp C. has been in- 
strumental in organizing and directing his 
companys current program of sales pro- 
motion of long distance service. Starting 
in the Plant Department in 1941, and serv- 
ing three years in the Army Air Force, he 
was transferred to the Commercial Depart- 
ment in 1946. Since that time he has held 
a variety of sales line and staff assignments 
including sales supervisor, toll and_tele- 
type; sales supervisor, PBX; sales training 
supervisor, sales methods supervisor; and 


sales results supers isor. 
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HEADQUARTERS SUMMARY 


THE SECOND JOINT MEETING of Headquarters 
groups with the United States Independent 
Felephone Association's technical subcommit- 
tee on Operator and Customer Toll Dialing 
was held in April. Independent telephone 
operating and manufacturing people through- 
out the country submit their technical ques- 
fons concerning nationwide dialing to the 
USITA This material, after 


consolidation by the subcommittee. forms the 


subcommittee. 


basis for the discussions. Some 70 items relat- 
ing to the technical « ngineering and operating 
phases of nationwide dialing were discussed 
at the April meeting. 


A SPECIAL sTupy is being made by the O. & E 
Department and Bell Laboratories of certain 
elements of the station maintenance job which 
have a substantial bearing on service and ex- 
pense, Currently the Companies are spend- 
ing over $150 000,000 annually on the main 
tenance and shop repair of station ¢ quipment, 
This study will include a review of methods 
and costs involved in handling reports of trou- 
ble, and a review of adequacy of test equip 
ment, tools, and field instructions. 
Determination will be made in more spe- 
cific detail than at present available of the un- 


derlying causes for equipment and apparatus 
troubles and whether it is possible to improve 


the inherent reliability of products through 
changes in design. A critical study will be 
made of the amount of repair work desirable 
on station apparatus returned to Distributing 
House shops in order to assure satisfactory 
performance when it is returned to the tele- 
phone companies. 

For THE FIRST TIMI 
1Gl7 the general contract between the United 
States Coast Guard and each of the Bell com- 


panies involved has been amended. This con- 


since its inception in 


tract, designed to insure the best possible 
( oast 


with its administrative and emergency opera 


service for the Guard in connection 
tions, covers both the furnishing of facilities 
and service and the interconnec tion of Coast 
Guard facilities along the coast and the tele 
phone companies’ network. For the past 37 
years the contract has required the maintain- 


ing currently of detailed information showing 


Mar h 


June 15, 


to 


1954 


the services and equipment furnished at each 
location, rates and charges applicable, and 
other related data 
July 1, 
tine, and makes possible the introduction of 
simplified procedures for the handling of or- 


rhe amendment, effective 
1954, climinates this burdensome rou 


ders and billing for Coast Guard communica- 
tion services. Substantial savings will result 
to both the Coast Guard and the companies, 


KeePinc THE Be. System's centralized pool 
of liquid funds invested in U. S. short-term 
obligations has always been an important job 
for the Treasury people at A. 'T. & T. Head- 
quarters. It has been an unusually active 
one in recent months, with the pool raised to 
nearly one billion dollars by the proc ceeds from 
the $600,000.000 A. | & 


benture issue. It was necessary to get these 


convertible de 


new funds advantageously invested on ama 
turity schedule that would fit in with the esti 
mated timing of Bell System needs. Handling 
the ct ntralized pool for 1g53 involved 2.200 
separate transactions with Associated Com 
panies and 600 separate transactions with 
government bond dealers. The average annual 
rate of return on temporary investments was 
2.07 per cent for the year 

Conversions or A. T.& T. debentures into 
stock exceeded §$ $00,000,000 during the first 
half of 1954. It was the busiest six months of 
conversion activity in the financial history of 
the company. The new Convertible y4s of 
1965, which were issued last December and 
became convertible on February 9, accounted 
for more than go per cent of the debentures 
converted, The result has been to reduce the 
debt ratio of the Bell Sy stem to 35 per cent 
the lowest level since inauguration of our post 
war financing in 1946. Only $326,000,000 of 
the four existing A. 'T. & 7 
remained outstanding at the end of June, rep 


convertible issues 


resenting less than 18 per cent of the original 
amounts issued. More than a third of the con 
verting of these issues to date has been due to 
arbitrage transactions, that is, the concurrent 
buying of debe ntures and sale of stock on the 
market by professionals who convert the de 
bentures and deliver the resulting stock to 
the purchasers, 
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A new Tyre of coaxial cable system capable 


of transmitting more than 5,000 telephone 
conversations simultaneously, was ope ned for 
service between New York and Chicago Via 
Philadelphia and Cleveland, late in March. It 
took a year and $10,000,000 to convert the 
coaxial cable on this route—which handles the 
heaviest public and commercial communica- 
tions traffic in the country—to the new type 
facilities, known as L—3. One hundred twenty 
amplifying stations established at eight mile 
intervals along the route had to be equipped 
and an additional 120 stations placed half 
way between those already in operation had 
to be constructed and ¢ quipped With the L—3 
coaxial system, it is possible to transmit more 
than 1,800 conversations simultaneously over 
a pair of coaxial tubes, or to carry 600 tele- 
phone conversations and two television pro 
each direction—at the 


Urams-—om in same 


time, 


Recent extensions of long distance dialing 
include the cutover in June of a 4A toll cross 
bar system at Richmond, Va 


tion in recent weeks of nation-wide dialing for 


and introduc 
customers in a suburb of Detroit—the second 
Detroit suburb to have this service—and in 
four suburbs of Washington, D. C. Richmond 
28th city to have 


hour 


was the a toll crossbar svs 


tem systems of this type will go 


into service this year. Some 3,000 Cites and 


towns are now on the toll dialing network. 
Over half of the toll board calls are dialed 
through to completion by outward operators. 
custome dialing is now 


area 


available to about 75,000 customers in eight 


14,000,000 te le phone sin a number of metro- 


localities These customers can about 
politan areas from coast to coast. During the 
last half of the vear this service will be ope ned 


up for customers in 15 additional localities, 


fue NUMBER OF television stations in the na- 
Bell System 
climbed to 300 in May 
KWNY-TYV, Kingston, N. 

was added to these facilities. As 
United 
States were receiving television programs over 


tion to receive service over the 


television network 
when Station 
nationwide 
of June 15, almost 200 cities in the 
the Bell System network, Some 55,000 chan- 
nel mile s ol radio re lay and coaxial cable cir- 
cuits are now available to provide this net 


May 


network television was inaugurated comumner- 


work service. Six years ago in when 


cially, there were fewer than 1,000 miles of 


television channels in operation, 
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soLAR BATTERY—the first successful device 
to convert useful amounts of the sun’s energy 
directly and efficiently into electricity—was 
demonstrated at Bell Telephone Laboratories 
last April Scientists there, with an amazingly 
simple-looking apparatus made of strips of 
silicon, showed how the sun's rays could be 
tise d to power the transmission ot voices over 
telephone wires. The Bell solar battery also 
used energy from the sun to power a transistor 
radio transmitter carrying both speech and 
music, 

Bell Laboratories reported that it was able 
to achieve a six per cent efficiency in convert- 
ing sunlight directly into electricity. This com- 
pares favorably with the efficiency of steam 
and gasoline engines, in contrast with other 
photoelectric devices which have never been 
rated higher than one percent. W ith improved 
ter hniques the Bell Laboratories scientists say 
they expect to increase this efficiency sub- 
stantially. Nothing is consumed or destroyed 
in the energy Conversion Process and there are 
no moving parts, so the Bell solar battery 
should theoretically last indefinitely. 

Although work is still in the laboratory 
in the 


telephone business is a strong possibility. 


actual use of the solar battery 


Wesrern Exvecrric recently signed a new 
contract at the request of the Atomic Energy 
Commission to continue operation of the 
A.E.C.’s Sandia Laboratory at Albuquerque, 
New Mexico, until the end of 1958. Since 
1949 the work of development, design, engi- 
neering, and prototype production of atomic 
weapons there has been under the direction 
of technical experts from Western Electric 
and the Bell Laboratories. This work is being 
handled for the government by the Bell Sys- 
tem on a non-profit basis. 

THe NUMBER OF FIRMS licensed by Western 
Electric to manufacture and sell transistors 
has now reached 43, including 28 domestic 
and 15 foreign companies. In additien, more 
Western to 
produce and sell equipment containing cir- 
cuits developed by the Bell Laboratories in 
which transistors may Among the 
variety of products now on the market in 


than 500 firms are licensed by 


be used 


which the transistor can be found are he aring 
aids, an electric eye counting device, a micro- 
phone with a built-in transistor pre amplifier, 


and a sound pick up for 16-1. motion pic- 


ture projectors. 
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JUST ABOUT EVERY MAIL brings to the editor's 
desk some “telephone magazine,” either of 
Bell System production or of some other tele- 
phone organization here or abroad. All are in- 
teresting—to one at this location, at any rate. 
A publication from “the other side” is the 
Telecommunications Journal of the Post Office 
of the United Kingdom—which, as you know, 
handles not only mail but the telegraph and 
telephone services in that country. In the 
May-June 1954 issue appears an article en- 
titled “Service to Subscribers in the United 
States,” based on a report published by the 
British Productivity Council, which presents 
not to say favor, 
The opening statement that “Though the title 
of this article may appear to be general, the 
operative word is Service” is followed by de- 


an interesting viewpoint 


scriptions of many American operating prac- 
tices—not all of them accepted without res- 
ervation. Of broadest interest, perhaps, is the 
concluding paragraph, which bears the head- 
ing “The Meaning of Service”: 

“These aspects of the American telephone 
business reveal how the companies think of 
service as something personal rather than 
numerical or even standard, In this respect 
their outlook is the same as that throughout 
American business where the personal satis- 
faction of the customer is the paramount con- 
the tele- 
phone subscriber judges the administration it 


sideration. To get an idea of how 
may be useful to work out how you judge 
‘service’ at a retail shop. The shop you select 
as Giving the best service is not necessarily the 
che upest or the one with the largest range of 
goods. It is the one that welcomes you as an 
individual, that tries to avoid forcing on you 
what the shop assistant thinks you ought to 
have, whether you want it or not; it is the shop 
that make the 


goods or ii Giving ¢ hange but repairs the er- 


may sometimes mistakes in 
ror with such grace and sincere apology that 
your complaints are turned into appreciation, 
lhese things may not be revealed by statistics, 
but they do determine the answer to the ques- 
thon satisfied with the service or 
not?” There is a great deal behind the Bell 
that’s what we Sell’.” 


“ure you 


System slogan— ‘Service 


Headquarters Summary 


If those are British conclusions of American 
objectives, they seem like pretty sound ones, 
ALMOST THE ENTIRE COMMUNITY of Nitro, 
W. Va., turned out last June 10 to witness a 
parade in honor of Mrs, Susie Toler and help 
observe “Susie Toler Day.” She was the guest 
ot honor ata banquet ot friends and usso- 
ciates, and was presented the symbolic “key 
to the city.” 

For June 10 was Mrs. Toler’s birthday, and 
on that day she retired from the telephone 
industry after 51 vears of service, More par- 
ticularly, the last 25 years of that half-cen- 
tury plus of service had been spent at the 
switchboard in Nitro, and the citizens of that 
community wanted to show their appreciation, 

Mayor Alexander made it official with a 
proclamation which said, in part 

“Wueneas, the people of Nitro realize that 
no one is more deserving ot such honor than 
this woman who has served the community 
so well at the local telephone switchboard for 
these retirement will, 
in a sense, mark the end of an era of personal 


many years and whose 


telephone service; and 

“Wreneas, it is only fitting that one who 
has met the needs of the public so long and 
so faithfully should be recognized by the peo- 
ple of the community she has served; 

1, W. W. Alexander, Mayor 
of the City of Nitro, do hereby officially pro- 
claim next Thursday, June 10 as “Susie Toler 
Day” and do earnestly urge each of our citi 
zens to join in this tribute to a public-spirited 
citizen whose devotion has been displayed 
through long years of untiring service.” 


“W. W. Avexanpen, Mayor’ 


Many another telephone operator may de- 
serve such recognition—but few get it in just 
this way. 


of new tek phone directories ip 
cities is always the occasion for the prepara- 
tion of “pre ss releases” for daily new spapers, 
for the information of 
the public about the event and how it pro- 


ue tM ral and desirable 
ceeds, As the task rolls its repetitive round 
over the years, it becomes a bit of a chore 
within the Public Relations Departments of 
the Associated Companies and efforts have 
been made now and again to give the “re- 
leases” a fresh touch. The copy writer at the 


New York who 


cluded his this Spring's assignment this way 


Telephone con 


( ompany 


seems to have struck a new note 
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sue of the new Man 


bigwe 


Distribution of each i 
hattan book, invariabl 


thar the preceding ore 


in circulation 
causes the tele phone 
ompan lide-rulers and mathematicians to 


breah 


votten 


eu onal rash of easily for 
statistics. For 
facts that don't really 
without 


out in their 
among other 
it can be stated 
that the 
Manhattan book contains 750,000 listings on 


matter 

fear ot confirmation new 
ancl wise 

gallons of ink 
ind that last figure is one the statisticians 
tuck with 


mathematician was re ponsible for the incon- 


1 Soo page up 4,000 tons of paper 


14,000 and 5,000 gallons of 
hin 
ue always A veteran telephone 
trovertible statistical conclusions that if all the 
Manhattan telephone books were piled one 
ibove the other they 


over, plus the irrefutable finding that if they 


probably would topple 
vere all placed end-to-end it would be a 
ridiculous waste of labor 

Donnelley ¢ orp Ss 600 carriers are ¢ xpected 
to walk a total of several miles and climb good 
ness knows how that 
ill the statisticians Hunked) on their Manhat- 
tan directory delivery, is 
tusk will take 


identification cards which they 


many stairs (this is one 


estimated this 
hinagre 12 days. The carriers have 
will show on 
request to those telephone customers who are 
justifiably SUSPICIOUS of strangers who want 
to trade them new books for old ones.” 
Sun 
ulvertising axiom, are pretty girls, babies, and 
that Whether the 
category ine acdve rtisements by children 


we don't know. But last April's A. T.& T. ad 


vertisement in national magazines, re produc 


FIRE ILLUSTRATIONS, according to an 


inimatls it ordes second 


ing comments written by geace school chil 
dren on the value of the telephone apparently 
bell One trade 


journal in the advertising field devoted a page 


rang the or several of them 


fo a re production of the ad, and commented 
“a breath of fresh air,” adding that “Today, 
when all advertising is so professional 

it is heartening to se« copy of this sort.” And 
British Columbia 
“everything that advertising 
etlective 


newspaper columnist in 
described it as 
should be truthful 


ind extremely well written 


eve-catching 
Yet it originated 
simply as a by product of the Bell System's 
eflorts to fulfill its obligation to teach the up 
coming generations how to use effectively a 
tool of modern living. Such comments make 
ple reading though even on the side 


lines where we sit 


AGAZINE, Summer 1954 


lure cover of this issue, with its Traffic theme, 
1s reproduced from an original ete hing done 
for this magaZine by Fede rico Caste llon To 
illustrate the continued importance of the op- 
erator in a world of increasing mechanization, 
Mr. Castellon D.S.A. (dial system 
“A”) switchboard in New York City for his 
setting, and shows operators and a service 
them there. 
Almeria, Spain, he was brought to this coun- 


hose al 


assistant as he found Born in 


try as a child, and is proud now of his Amer 


ican citizenship. One of the country’s leading 


etchers, his early traning included a fellow 


ship from the Spanish Republic, and he has 
twice been a Guggenheim Fellow, Collections 
of his work hang in galleries and museums 


from coast to coast, his one-man shows have 
been seen from Bombay and Madrid to New 
York and San Francisco, and among his tro 
phies are first prize in etching by the Associ- 
ated American Artists and first prize for in 
taglio print by the Library of Congress. Mr. 
Castellon is painter, illustrator, and instructor 
and seems to be some 


in World War 


in the China 


in the fine arts as well 
what of a cosmopolite since 
Il he served with the O.S.S 
Theatre. 

As WAS THE Case with Mr. Gorsline’s “Behind 
the Scenes” etching on last Spring’s cover, a 
re produc tion of Mr. Castellon’s “Voices with 
a Smile 
ing, is available to any telephone man O1 
A few 


of the former are still on hand, and other etch 


minus printing and suitable for fram 


women who will ask the editor for it. 


ings are to come. It looks as though anyone 
devoted to this business might 


“Bell Tele 


sufficiently 
build for 


phone Magazine Collection 


himself—or herself—a 


Busy Amenicans, including busy telephone 
are likely to take their periodical read 
ing-matter pretty mu h for 


people 
vranted—even as 
then, that 


than two-score readers, friends and strangers, 


you and |. It is gratifying more 
in the telephone business and out of it, took 
the trouble to comment favorably of the “new 


look 


MAGAZINI 


they found in last Spring's issue of this 
Of the several variations on that 
general theme, we liked particularly the reter- 
ig the 


wert 


ence to keeping the cake and changi 
icing, since this comes close to what we 
trving to do—and apparently the flavor of the 
frosting has improved To all these people we 
extend out grectings and cordial thanks. Such 
the editorial task—a 


things are a reward of 


heartening experience, 
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“...to the Service of Our People” 


Invocation by the Reverend W. I. Collins, Bishopville, 
Md., at ground-breaking ceremonies for the new tele- 


phone building for the Bishop exchange, March 25, 1954. 


Almighty God, our Father, we thank Thee for the freedom of this 
inherited land and the blessings that have been ours through 
the years. We are thankful that we live in a land of free 
enterprise in which men of vision can labor and share in the 
fruit of that labor; in which men and corporations can dream 
dreams of empire and have visions of progress. Of such visions 


and dreams has our land been formed. 


We ask Thee to bless with Thy presence this building which 
we dedicate to the service of our people. That through its 
good office the call for help in the time of trouble; for aid in 
the time of sickness; for comfort in the time of death; and for 


protection in the time of danger, may not go unanswered. 


Bless the heads that have conceived the idea, and bless the 
hands that shall labor here tomorrow and in the years ahead. 


In all our laborings and in all our planning, we shall give 


Thee the glory and the praise. 


In the name of the Father, and of the Son, and of the Holy Spirit, 


we dedicate this building to the good of our community and 
to the well-being of all our people, through Jesus Christ 


our Lord. Amen. 
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